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GLOSSARY 
1. Academic High Schools 
2. Cape Senior Certificate 
Examination 
3. lfathematics Hi.gher Grade 
4. 11athematics Standard Grade 
5. Marks 
II. 
The Cape Education Department 
U<les the term 'ordinary' high 
school. These schools offer a 
general range of subjects as 
distinct from schools such as 
Technical High Schools, Commercial 
High Schools which offer more 
vocationally orientated courses. 
The School-leaving Certificate 
written by Standard 10 pupils in 
schools administered by the Cape 
Education Department. 
Depending on combination ar~ 
grarles of subjeots, a pass can be :-
a) with Hatriculation Exemption 
which enti tIcs the school-
leaver to apply for admission 
to a Univerni ty; 
b) ~lithout l'fatriculation 
Exemption which does not entitle 
the school-Ie aver to attend a 
Uni versi ty . 
l~.athematics cffered in the Senior 
Secondary Phase a..'1.d the marks 
calculated out of 400 in the final 
examination. The syllabus is more 
extermive than for Standard Grade. 
Harks are only l5"iven as symbols in 
the final Cape Senior Certificate 
examination. 
Hathernatics offered in the Senior 
Secondary Phase and the marks 
calcula ted out of 300 in t):-,e final 
examination. i'larks are only given 
as symbols in the final Cape Senior 
Certificate examination. 
These are all expressed as 
percentages fcr the purpcse of this 
investigation • 
•.. . /II!. 
6. Senior Secondary Phase 
III. 
This comprises Starrlards 8, 9 
and 10. The pupil has to make 1£ 
choice of four subjects (the two 
official languages being 
compulsory) at tr£ end of 
Standard 7. Each school is free 
to decide on the various subject 
combinations they wish to have. 
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AN INVESTIGATION H.'TO TIE RELIABILITY OF THE STANDARD 7 
YEAlt-END ;';A.TBE!'lATICS HESULTS AS A PaEDICTOR OF THE HA .. 'li( 
OBl'AINED IN TIE FINAL CAPE SENIOR CERTIFICATE EXAl"ITNATION. 
INl'RODUCTION 
As the headmaster of a large coeducational High School in 
East London, I have to counsel Standard 7 pupils at the end 
of each year with regard to their subject choices for the 
Senior Secondary phase. In consultation with the teacher-
psychologists and the Standard 7 teachers, one has to make 
decisions with regard to subjects wluch could have far-
reaching effects on the pupil. Year after year the greate3t 
discussion and most difficult decisions concern whether or not 
to continue with mathematics. 
At the end of the Standard 7 year, the pupil is faced \-lith a 
choice of subjects, one of which i3 usually mathell'.atics. 
Depending on the school, thls choice is often wide and the 
averag~ Standard 7 pupil can, in spite of careful counselling 
and advice, still be bel.ndered and confused. 
One of the best methods of objectively predicting pupil 
performance is through the use of various standardised tests. 
Although some norm-based tests exist, very few schools apply 
these tests to help predict mathematics performance in the 
Senior Secondary Course. 
To aid the pupil in deciding whether or not mathematics should 
be talcen in Standards 8, 9 and 10 it would be extremely useful 
if there "ere some guide or predictor on which this decision 
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could be based, as it is generally accepted amongst teachers 
thn.t mathematics can be a stumbling block in the Cape Senior 
Certificate, particularly by the weaker candidate. 
If it could be shown that the Standard 7 year-end mathematics 
mark could be used to help predict whether :-
••• 
••• 
the pupil would be likely to pass or fail mathematics in 
the Cape Senior Certificate; 
what symbol the pupil would obtain; 
a decision as to whether or not he should continue ,it th the 
subject could be made at this stage, and, depending on his 
Standard 7 mark, what the lileely consequences of this decision 
would be. 
In the United Kingdom in particular, the use of A-level 
examination reoults have been used as predictors in subsequent 
educational courses and this has been the subject of fairly 
extensive research during the 1970's. 
The extent to which O-level examir.ation results are predictive 
of A-level achievement has, however, received very little 
attention. The situation in South Africa is very similar and 
very little, if any, work has been done in assessing the 
effectiveness of using school marks in the lower standards of 
high school to predict marks in the upper standards. It is 
difficult to suggest a reason for this as such work would be 
of inestimable value in providing information for use in the 
counselling and selection of subjects for pupils embarking on 
the Senior Secondary Course. 
. ... /3. 
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CHAPTER 1 
RESE:.ARCH LITERATURE ON PP.ElJICTI011 STL'DIES: PI'cEDICTION 
STUDIES IN GENERAL: GENERAL DEVELOPI18NT OF THE CHILD: 
BOY-GIRL DIFYSREN::ES. 
This chapter is divided into four sections. Firstly, an 
overview is given of the research 11 terature used in the 
investigation. Secondly, prediction studies, techni'l.ues used 
in these studies and the problems that arise from them are 
discussed. Thirdly, too general development of the child 
encompassing the cognitive, social, physical and career 
aspects of development are broug'ht into focus and finally, 
boy-girl differences are discussed with regard to mathematical 
ability, attitude tm;ards mathematics, socialisation influences 
and impact of schooling and tp2 effect they have on a pupil's 
performance in the subject. 
The reader is reminded that very little work has been done in 
this country on using school year-end ey..amination results in the 
Imver standards to predict YJatriculation results. Most of the 
research to date in this field has involved usi~.g school-
leaving results to predict future success at college or 
univerSity. 
1. RESEA..'WII LIT:':RAT1!'~ ON PI'tEDICTION STL'DIES 
A study of the research literature on prediction investigation 
reveals that both cognitive and affective variables affect 
predictior~ to a greater or lesser degree. In general, 
researchers have shown that the former, usually in the form of 
year-end marks, has a greater predictive value than affective 
variables such as motivation, confidence in learning 
mathematiCS, perceived usefulness of mathematics, etc • 
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Sherman (1979) in her investigation 'Predicting Mathematics 
Performance in High School Girls and Boys' used three 
cognitive tests and eight Fennema-Sherman Attitude Scales to 
predict the mathematical performance of 305 9th Grade pupils, 
157 girls and 148 boys, three years later. She found that 
spatial visualisation was an important variable, significantly 
predicting geometry grades for girls, but not for boys. Apart 
from mathematical achievement, spatial visualisation was the 
only other significant variable in predicting mathematical 
problem-solving scores for girls over the three-year period. 
Ivick (1965) in his study on how effectively success in first 
year college mathematics could be predicted from the information 
normally available from schools, found that the students' high 
school mathematics record was consistently the best predictor 
of success. The mathematics average over grades 10 - 12 gave 
the highest correlations with success in college algebra courses. 
Both \-lick, Sherman and Morgan (1970) found that the use of 
multiple regression techniques "ere a considerable improvement 
over single predictor variables. Wick found the use of these 
multiple correlations coefficients was high enough to warrant 
the use of predictions based on multiple regression equations 
for the selection and placement of students. He also stated that 
the use of Frequency/Probability tables was an effective way of 
using predicted grades when counselling individual students. 
Chapman et al (1977) in his investigation used ratings by 
pupils to predict high and low achievers in a personalised 
system of instruction. They investigated the degree to which 
student ratings of teacher behaviour and classroom activity 
contributed to the prediction of students' level of course 
achievement over and above the contribution of previous academic 
performance at school. Using the high school grade point 
average, they found that overall high school performance was 
the best predictor. 
• ••• /5. 
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Aiken (1976) stated that in any prediction study which 
involved affective variables such as attitude towards 
mathematics, a separate analysis of sex should al'''ays be 
used. Ii! fOUIld that when attitude scores are used as 
predictors of achievement in mathematics, a low but 
significant positive correlation is usually found. This 
is true at all levels of education; primary, secondary, 
graduate or diploma, postgraduate. Affective variables as 
predictors of success were investigated by numerous 
researchers in the early 1970 IS. The conclusion reached 
aeain '.as that. al thcugh a tti tudes towards mathematics 
can be an important predictor, they are u;:;ually secondary to 
ability (as measured by the end-of-year examination) as a 
forecaster of achievement. 
The research mentioned so far has taken place in the United 
States of America, but as the educational system in England 
c=esponds more closely to ours than that of any other 
'Ilestern country, the rest of this section on research literatto:e 
concentrates on investigations that have taken place in schools 
in England. 
From an exploratory study invol\-ing a sample of seventeen 
schools in Britain, Shoe smith (1970) reported correlations 
ra."1ging from 0,19 to 0,68 be"b.~een 0- and A-level grades in a 
ra.'1o" of arts a.."J.d science subjects. Hassey (1978) studied 
the 0- and A-level lfuffield Physics examinations and reported 
a correlation of 0,73 bet-Jeen the rr.a:rks obtained by candidates 
si tUng the O-level examination in tr.at subject in 1973 and then 
gcing on to do A-level in 1975. In addition, he suggested two 
reasons Which in all probability reduced the value of this 
correlation, viz the restricted range of marks obtained by 
those candidates who were selected to go on to do A-level and 
the unreliability of A-level m?.rks. 
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By using methods for correcting correlation estimates suggested 
by Guilford and Fruchter (1973) and an optimistic estimate, 
derived from Nuttal and 'i1illmott (1972) of 0,96 as the 
estimated reliability of A-level marks, he obtained a 
corrected ccrrelation coefficient of 0,84, from which he 
concluded it was ••• 'likely that O-level performance accounts 
for apprOximately 70 per cent of the variance in A-level 
performance' in that subject. 
A study in England by Miles (1979) using 6229 A-level 
candidates shol,red that O-level grades in tr.e same subject are 
by far the best single predictor of A-level performance. He 
reported correlations between a-level and A-level grades of 
between 0,38 and 0,73, depending on the subject and on which 
Boards' results Were included in tr.e analysis. H! ooncluded 
that a-level grades were only able to account for 42,6% of 
the variance in the candidates A-level grades that he was not 
able to explain by other factors, such as sex, social class and 
school type. 
BOth the studies of Shoesmi th (1970) and Hassey (1978) 
illustrate some of the difficulties of research in this area. 
With reference to the present investigation, marks are readily 
available for Standard 7 pupils, but the Cape Senior 
Certificate results are only given as symbols: An A symbol 
being equivalent to 80",k or more, a B symbol being equi',ralent 
to a percenta,,;'"e between 70 and 79, etc. (see appendix 1). The 
approximate nature of these s~nbols is likely to affect the 
correlation coefficient by approximating it; further, a time 
interval of three years bet-ween the year-end Standard 7 
examination and that of the Cape Senior Certificate must also 
have a similar effect on the correlation coefficient, 
particularly as factors such as maturation, teacher competence, 
remedial teaching could also playa significant part in either 
•••• /7. 
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raising or depressing the correlation. It "ould thus be 
unrealistic to expect the relatior~hip between Standard 7 
mathematics marks and the Cape Senior Certificate symbols 
to be more than moderately high, because of all the different 
factors that can playa part in determining either of them. 
Although not pertinent to this investigation, it is of interest 
to note that lfurphy (1979) compared GeE results with teachers' 
prediction of the grade each pupil would obtain in the 
examination. Ii! found that there was a reasonably high level 
of agreement between the grade predictions of teachers and the 
grades pupils obtained in the GC8 examination. 40'}b of the 
predictions were completely accurate and Sryfo were accurate to 
wi thin one grade of the predicted grade. 
',MIst researchers accept that other factors apart from 
achievement should be taken into account when undertaking 
prediction studies of the kind under investigation, they all 
agree that achievement is the most important factor and the one 
that carries the most ,,,eight in a study such as this. 
~NO ~uestior~ are raised immediately. Firstly, if achievement 
is the major factor in prediction studies, then h~. valid and 
reliable are the exau-unations on ,;hich the prediction is based. 
Secondly, if other factors are going to be taken into account, 
h~w are they gcing tc be incorporated in the prediction 
assessment to make it more meaningful. 
Researchers over the past fifty years, Valentine (1932) and 
Halherbe (197.1) all ao-ree that examinations have a low 
coefficient of reliability, which adds to the problems of 
research in prediction studies. Apart from recognising and 
acknowledging this fact, very little has been done about it, 
although Guilford &TId Fruchter (1973) have devised a method for 
correcting correlation coefficients, provided the reliability 
coefficient of an examination is knOlm. Sxamination Boards do 
overcome tr~s low reliability to a limited extent by adjusting 
.... /8. 
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a candidate's marks to fit an accepted norm, usually based 
on the results of the previous five years. This can be done 
relatively easily for exterl"..al examinations ,mch as tho Cape 
Senior Certificate where there are large numbers of 
candidates for each subject, and these numbers lend 
st~tistical significance to the adjustment. For internal 
examinations such as the Standard 7 year-end one, however, the 
picture is somewhat different. Th~re is no overall norm 
accepted by the individual schools ~~d n2turally the numbers 
involved are far less, '.hich tends to make any adjust!!!ent 
rather arbitrary. 
Tied closely to reliability is the validity of an examination. 
Strictly speaking, year-end examinations test achievement only, 
and as such should only be used for predicting this in the 
subject. Practice, however, reveals that they are in fact 
used for otrEr purposes; selection for careers or tertiary 
education probably being the most common use after achievement. 
The second question now follmrs: how can assessment therefore 
be made more meaningful? \vain (1978) feels that examinations 
should not only be concerned with whether the syllabus has been 
covered, but rather that questions should be set to test the 
required cognitive levels of ability, e.g. if one was applying 
Bloom's taxonomy then questions should cover the areas of 
knO\dedge, comprehension, application, analysis and synthesis 
to make the examir,ation a valid one. 
Numerous researchers, Cverson (1980), Broadfoot (1977), Osborn 
(1983), Scopes (1973) have 'fleshed out' the achievement mark 
by adding various other affective variables which give an 
overall profile of the pupil's ability, both in a specific 
subject and in general. Cverson r.Jakes use of polargrams which 
present either the pupil's assessment profile or the group 
assessment profile in a diagr=tic way; this dccs away with 
•••• /9. 
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the customary columns or rows of figure:J (Appendix 4). 
General trend3 in performance oan be identified at an early 
stage and remedial action can be taken if necessary. The 
methods of Broadfoot, Osborn and Soopes are discussed in 
greater detail in the next seotion of this chapter. 
2. PREDICTION STUDIES IN GENERAL: TECRNIQ,mS USEIl AND 
FROBLE1·lS INVOLVED 
This section deals with three important aspects of the present 
investigation. 
2.1. Predictions themselves. 
2.2. Techniques used in handling data and making prediotions. 
2.3. Problems involved in prediotion studies. 
Although each of these are dealt with in broad outline, the 
diffioulties and problems whioh they generate and which affect 
the outcome of the investigation are higrLlighted. 
2.1. Prediction 
The social sciences, such as education and ps;ychology, are 
concerned 'Hith prediction, particularly 1"i th regard to traits 
such as learning capacity, potential €,Towth, success, achievement 
and adjustment. If man's ability to foretell human behavio= 
under certain prescribed conditions can be increased, science 
makes it possi ole for man to make decisions about courses of 
action whioh have a greater probability of fulfilling his 
goals. 
Predictions in the field of education are import211t. Decisions 
wi th regard to homogenous or hetercgeneous grouping of pupils, 
selection of college applicants, dete~~ning appropriate 
educational and vocational choices, ,,,hether pupils should be 
promoted or whether they should fail, ,;[hat subjects they should 
take and on what level they should t31cc these subjects, all 
illustrate tho varied need for prediction. 
• ••• /10. 
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2.1.1, Types of Prediction Problems 
Problems involving prediction can be classified into three 
broad categories: selection, classification and guidance, 
In selection, the aim is to obtain an individual or group of 
individuals whose averag~ probability of success is higher 
t[~ that of the typical applicant. Examples of selection 
decisions arc the hiring of individual~ for a given job from 
~uongst a group of applicants, or selecting students for 
further ~tudy in tertiary education. No further decisior£ are 
made concernir.g those >Tho ro.ave been rejected. 
On the other hand, classification involves both those ,·,ho have 
been chosen to c ontinuc with a specified course or subjects 
and also those who are rejected, The latter must be provided 
for by some other kind of instruction. The greatest number of 
prediction problems fall under this heading, and they include; 
assigning of students to special classes for remedial or 
advrulced work, promotiOns, grouping, predictions of achievement 
in different courses of study. Classification decisions can 
only be improved on to the extent that it is possible to 
predict the outcome for each individual under all possible 
assignments, 
Vocational and educational guidance have much in common with 
classification, the essential difference being that any 
decision as to what course of action should be followed is made 
by the person in question rather tr.an by the one making the 
prediction. 
l',a.IlY typen of data can be used for making predictions. School 
marks, teachers' ratings or assessments, achievement and 
proficiency tests have all been found to be useful for predicting 
success in college or in certain occupations, Intelligence tests 
are widely used in schools whe~'e aptitudes such as verbal skill, 
memory, reasoning ability, spatial and perceptual abilities 
•••• /11. 
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and numerical facility can be deterillined. Interest and 
preference inventories have also been found to be useful for 
prediction, whilst self-reporting and the projective type of 
personality tests have, in some cases, been found to increase 
predictive efficiency. 
In spite of the types of data available for prediction it 
does ,in the final analysis, very often boil down to the fact 
that in schools the ysar-end exalllir,ation, which is basically 
an achievement test, is used to predict traits for which it is 
not designed. This has to be accepted as a I fait accompli I in 
most schools. 
2.2. Technigues 
The techniques used depend to a large degree on the kind of 
decision problem for which the prediction is intended, as well 
as the nature of the predictors and of the criterion used. 
The majority of prediction techniques developed to date assume 
that what is to be predicted can be predicted along a single 
ccntinuum. If several criteria are available, they are combined 
with appropriate weights into a Single composite score with 
which to validate potential predictors. It is assumed that Hhen 
criterion measures are averaged, the different aspocts measured 
are of equal importance. This \\'ould be the case if, for 
example, marks in several courses are averae,'""ed to obtain a 
sir~le meaS~e of academic succesn. 
The easiest and most direct method of dealil1€ with prediction 
data is to tabulate the scoreS in the form of an c)..."J)ectancy or 
frequency table (see Cr,apter 4). From such a table it is 
usually possible to determine · .. hethe:r or not a relationship 
exists between the scores. 
';Iith the scores expressed in categories, the probability of a 
pupil wi thin a given test score interval obtaining any 
particular score can be calculated from the table • 
••. • /12. 
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Another common techniQue is to calculate the 'line of best 
fit'. This method yields a co=elation coefficient '.,hich is 
the measure of the efficiency of prediction of the scores, 
tW.i!'.£> a regression eQuation. Such an eQuation can be used to 
predict the expected mark for a pupil in the population from 
vfhich the sample ',las obtained. 
2.2.1. The Reliability a11d Validity of Exer..inations 
One of the fundamental problelllil vIi th any examination is its 
poor reliability and validity: this fact has been ackno"fledged 
by virtually every researcher in the past seventy years who has 
undertaken an il1'restigation in this field, e.g. Valentine (1932), 
Malherbe (1974). 
Reliability is defined as the degree to wr~ch marks obtained in 
an examination at one time agree ',ith marks obtained by the 
srulle pupil in an eQuivalent exaudnation at another time. N9ither 
the Standard 7 examination nor the Cape Senior Certificate 
examination measure the saree pupil from year to year, but the 
assumption can be made that large groups of pupils, partioularly 
in the latter of the two examinations mentioned, would not 
differ much in either preparation or ability from one year to 
the next. Tr.is fact has been sh",,'n to be true "hen stD.11dardised 
intelligence tests have been applied te pupils "ho haYe shown 
that there ' is no sig!'.ifica.'1t measured variation in their ability 
bet' .. rcen one yen= and the next. 
One must therefore assume the consta.~cy of the examinees in 
training and ability, and thus any variation in examination 
results in two successive years has to be attributed to the 
examination itself. 
'lith reBard to reliability, therefore, the best that can be done 
is to reduce the factors which contribute to measurement e=or 
and so depress reliability. These are :-
... actual char.g!ls in tho examinee' n mental a."ld physical 
states which affeot examination performance; 
•••• /13. 
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inadequate sampling of the examinee's knowledge and 
ability by the particular questions set; 
inconsistencies in the standard of marking, either by 
different examiners or by the examiner on different 
occasions; 
differences in the standard of teaching at the different 
schools; 
a change in syllabus; 
a new approach in respect of the nature of the paper • 
To overcome some of these factors the marks, particularly in the 
Cape Senior Certificate examination, are often adjusted to 'fit' 
a standard norm. Although this is not an ideal solution- to the 
problem of annual fluctuation, it is fairer than merely 
accepting marks without any adjustment. 
Both the t>lO examinations under consideration are basically 
achievement tests and yet these results are frequently used 
for other purposes, such as selection procedures, either for 
determining whether or not a pupil should continue with the 
subject, or for further education or employment. Strictly 
speaking, these are not valid uses of the examination scores 
unless the examination has been designed to fulfil these 
purposes. 
Although achievement and ability are closely linked, excellent 
achievement is not necessarily a criterion of excellent 
ability or vice-versa, and the question of mathematical 
ability and the best means of assessing it is now discussed. 
2.3. Assessment 
If one accepts the unreliability of examinations and the fact 
that their validity only really extends to measuring achievement, 
then the whole question of what kind of assessment is both valid 
and reliable is raised. 
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Assessment perfc~£ a number of roles in an educational 
system, rangir,g from the provision of information with 
regard to the 3t~~dards 3choo~achieve, to giving both 
pupils and teacher feedback on the day-to-day progress. 
Ideally assessment should be useful to all interested 
parties; pupils, teachers, parents, tertiary staff and 
prospective employers. All too frequently however a 
particular subject is only assessed at the lo'"er cognitive 
levels. Pupil achievement i8 either given as a mark or 
symbol, sometimes accompanied by a terse comment, such as 
'could do better'. 
This ldnd of assessment is of little help or value to tr..e 
pupil, his parents or his guidance teacher; nor does a 
single mark tell an employer what he most wants to know. 
To a certain degree, rna thema tics appears to have an advantage 
over most other subjects in that assessment appears to be 
easier. firstly, the solving of problems, simple or 
complicated, is an essential feature of mathematics; 
secondly, considering how good a particulax answer is to a 
mathematical question, it is possible to be relatively 
objective. A marking memorandum can be devised in which the 
assessment of a section of mathematical work is virtually 
independent of the assessor. 
Nevertheless, the limitations of assessment stated earlier 
are evident. Recognisir~ this, the Scottish Education 
Departu-,ent funded a development and evaluation study, carried 
out by the Scottish Council for Research in Education, into a 
profile assezsment systcr.! '.orr.ich ,.,culd 0.11m,- teachers to 
contribute their varied ~cnowledge of a pupil in a structured 
way. 
P.l1. Broadfoot (1977) in 'Trenus in Assessment 
Contribution to the Debate' states :-
A Scottish 
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"The independent assessment for each individual 
pupil by each of his teachers could then be 
collated into an overall picture of a pupil, 
produced perhaps twice a year, would ••• give 
some insight into the affective factors 
influencing his progress. This series of 
frames from the film of continuing, largely 
subjective, teacher assessment would culminate 
in the leaving report, on which would be 
reported the whole rano-e of trE pupil's 
achievement in school." 
Teachers can therefore enter on a class assessment form, using 
a four-point scale, their knowledge of a pupil's oral and 
'Nritten Skills, visual, numeric and motor skills. It also 
allows for the assessment of enterprise ami perseverance, two 
affective variables which have been shown by research to have 
high predictive validity when assessed by teachers. Blank, 
optional assoosment categories are provided to be labelled as 
appropriate for each activity. The assessments made by each 
teacher are collp.ted to form a pupil profile, and the school-
leaving report is a condensed summary of this information 
which provides a description of the pupil's basic skill~, his 
personal qualities, his involvement in formal and informal 
activities, as \·/(~ll as the traditional rat!I'.g for subject 
achievement. 
\Hth regard to a specific subject such 2.S mathematics, Osborn 
(1983) in his article 'The Assessment of i-fathematical Abilities' 
states that experience has both suggested and shown that a 
Single mark (grade) for the assessment of mathematical ability 
is not sufficient. Using the hypothesis that the thinking 
involved in mathematical activity could be resolved into four 
distinct, but overlapping, components, viz computational 
operations (C), pattern reco~7Ution (p), logical reasoning (L) 
and symbolic manipulation of abstract qualities (S) (See 
appendix 2), a test was devised and given to pupils in fifth 
forms of seven secondary schools in the London area, a few 
months prior to their GC!!! or CSE examinations in mathematics • 
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From the scores gained, a profile of each candidate tested 
was obtained. A comparison of the profile and the vectors 
obtained from them with the grades obtained in the 
examination enable some important, albeit tentative, observa-
tions to be made on the structure of mathematics examinations 
and the teaching of this subject in schools. 
~ae results showed that the greatest difference between the 
most and least able pupils as indicated in their examination 
results lay in the S component. Although the J;JBa.'l value of 
such a profile may give an indication of possible examination 
results, it showed that it was not necessarily a safe 
predictor. Rather, an indicator of the strer~h of tr2 L ar~ 
S components, particularly the latter, pr~,ed to be a more 
certain indicator of success than the strength of the C and P 
compcnents. 
This brir,gs to light the fact that people differ in mental 
processes to arrive at the same conclu:;ion or perfcrm the same 
mathematical operation. Teachers also have individual 
profiles which affect the way they acquire or have acquired 
their knowledge, and the way that this knowledge will be 
communicated to the pupils. 
The findings of this test have reillforced the conviction that 
the methodology of teachir,g adopted by a teacher is influenced 
by hisown profile and is liable to favour the understa.'lding of 
and communication to pupils with similar profiles. ~ not 
allowing for such differences, it could be to the disadva.'ltage 
of pupils with strer.gths in other components . This is 
particularly noticeable in computatior.al as opposed to pattern 
and spatial approaches. 
It would therefore seem importa.'1t, for teaching to be 
effective, for the mathe!!'.atics teacher to be al·rare of :-
••• 
his DIm profile, or at least in which cocrponents he is 
strong or weak; 
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his pupil's prcfile, ~ticularly if it is significantly 
different in its strengths and ;;eaknesses; and 
any alternative approaches that he is following in any 
mathematical topic. 
The profile arrived at by Osborn should not be seen as an 
alternative but rather as a supplementary indicator where 
guidance is desired. 
If it is accepted that a single mark is not really the ans;;er 
for prediction, ;;hat then should a Standard 7 mathematics 
teacher devise, or have at his disposal, so that he can give 
advice or guidance for the ensuing Senior Secondary Course? 
The work that the pupils do, and a >Tritten record of the '.<ork 
they produce, should be assigned for a variety of different 
reascns, ar~ assessment should ideally relate to these reasons 
and not simply to an 'order of merit' list. One tries to build 
up a profile of a pupil under various headings ;;hich will dra;; 
attention to both strengths and ~reaknesses, and to help the 
pupil come to realise his own strene;th and short-comings with 
regard to mathematics. 
A profile form that has been used -"~ith more than a modicum of 
success is one whero the r2aciings under which assessments are 
made are as follows: Kno;;ledge, Understanding, Skills, 
Originality, Neatness, Oral, Co-operation, Perseverance, Self-
understanding. (See appendix 3). 
Such a completed form for each subject ,,,hich takes both 
cognitive and affective factors into account would give tr~ 
parent an invaluable insight into the progress (or lack of it) 
of his child. It ,wuld give a much broader base fcr pupil, 
parent and teacher to reach a decision on whether or not 
mathematics should be continued after Standard 7, but it must 
be admitted however that very few schools in the Cape 
Province go to such lengths to build up a profile - usually 
the only category that is assessed for parental perusal is 
Knowledge. 
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3. GENERAL DSVSLOPMENl' OF TEE CHILD 
3.1. Cognitive Development 
It would be useful if the teacher who is involved in 
predicting future performance was aware and was able to 
recognise the general sta,,--es of intellectual development 
of a pupil, each stage representir~ a characteristic mode 
of reasoning and a range of the types of task with which 
tr..e pupils are capable of dealing. 
Piaget can be considered the foremost developer of this 
theory and the classical Piagetian position is that the 
modes of reasoning which children use pass through the 
following four broad stages :-
••• o 2 years a sensori-motor stage 
••• 2 6 years a preoperational stage 
2a ~ earl:,' concrete operatior~ st80~ ••• 6 11 years 
2b ) late 
•• • 11 - 16 years 3a ) early ~ formal operational stage 3b late 
Both the Standard 7 pupil and the Standard 10 pupil fall into 
the forual operational stage, but there is no doubt that a 
number of Standard 7 pupils are still at the concrete 
operational stage, depending on the task being done. 
This may assist the teacher in reaching an understanding why 
accurate prediction is so difficult. Individuals mature at 
different rates and thus reach the different Piagctian stages/ 
levels at different times, e.g. scme Standard 7 pupils may only 
be at stage 2b, others at 3a, whilst other3 again have already 
reached 3b. 
In Fiag-et' S "lords, "the concrete operational thinker collects 
results, classifies and orders them, and establishes 
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correspondence" (Inhelder & Pi~t, 1956). By contrast, 
the formal operational thinker is able to reason by forming 
and testing hypotheses. 
Byway of an example, given a pendulum formed by strings of 
various lengths and with weights of different magnitudes and 
asked to find what determines the f're'l.uency of the SWing, 
the formal thinker has an anticipatory scheme which ensures 
that each variable is tested, while others are kept constant, 
whereas the concrete thinker is unable to achieve this 
separation and changes two or more variables at once. 
Collis (1975) calls stage 3a (early formal operations 13 - 15 
years) the concrete generalisation stae-e. The majority of 
Standard 7 pupils would fall into this category and the pupil 
tonds to be satisfied when he r~ verified his hypothesis on 
a single case; he does not yet look for a general law. In 
his mathematical items Collis observed that at this level 
pupils work on the basis of concrete generalisa ti ons, where 
only a few specific instances are enough to satisfy them on 
the reliability of a rule. Also, the rules can only be 
applied in case s where the operations are recognised as being' 
perforn~ble to give a uni'l.ue result, e.g . 383 x ~ = 672 x gif 
is likely to be understood by a Standard 7 pupil, but not 
necessarily the generalination on which it is based, i.e. 
~=~. 
m n 
(Dell et aI, 1983, p . 56) 
Stage 3b, the late forrr~ operatior~l ono, occurs at 15+ years 
and here Collis has shmm that the pupils are not necessarily 
satisfied with ono or two specific cases from which to 
generalise. They can conceive of an operation such as 
a " b = a + 2b, whereas the younger pupils tend to regard an 
operation such as ~ being necessarily one of the known 
operations +; -; x or 7 . 
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To summarise, the dimensions of development include (Bell et 
al, p.56) :-
3.1.1. Centration on one operation (stage 2a) leading to 
ability to co-ordinate two operations (2a!3b) and 
then to co-ordinaticn of more trAn two (stage 3b) 
(in proportion, the relations among three elements 
have to be co-ordinated Simultaneously); 
3.1.2. General idea of dependence (stage 2a), leads up to 
qualitative correspondence, (if A goes up, B does 
do;m) (2b), and then to quantitative relationship 
(3b), 
3.1.3. A law recognized over a limited range or tested on a 
few cases (3a), leads to a fully generalised law, 
with explanation and/or justification sought (3b). 
Ideally therefore it would 80em that because of differences of 
maturation, the rane;e of cognitive development varies widely 
above and below each level. It would therefore be extremely 
important to try to ascertain the level of the individual 
pupil and n~tch the level of instruction from this point. 
Regrettably, however, it must be admitted that teachers (and 
also certain text book authours) lose sight of this fact. 
Any interpretation of the Stal1dard 7 mathematics mark for 
prediction should therefore also take the cognitive development 
of the pupil into account. 
It should be noted, ho,lever, that I'ia",""9t is not \-li thout his 
critics, but thc fact of the ~atter is tr~t no impressive 
alternative theory has emerged to date, although specific 
aspects of his theory have been modified. Piaget I s position 
is that an individual will ahia:ys operate at the ma.ximuin level 
of logical development that he or she has attained. This is 
obviously not the oase, as most individuals :-
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'operate at all intellectual levels, and may only 
operate at the highest level on certain 
occasions'. (Travers, 1982). 
'lWo further criticisms are that Pi;,get does not allm{ for 
individual differences and that the capacity to perform logical 
operations is highly tied to situations that are very familiar, 
as one tends to be at one's best intellectually in areas where 
one rAs had a great deal of expcrience and, conversely, one is 
least adequate in unfamiliar situations. 
Critics have also questioned whether the stae-ea in Piaget's 
theory sho" the oharp traooi tions as clear differentiations 
rather than a more gradual transition from one stage to the 
other. 
Nevertheless, in spite of these criticisms Piaget remains a 
giant in the field of intellectual development, and his theory 
has become the focal point for rethinking educational 
practices. 
The cognitive development of a pupil does not take place in a 
vacuum; it is intorl(Oven -,lith 30cial, physical and career 
development. The throes of puberty affect different individuals 
in different ways, but at the Standard 7 level the fourteen or 
fifteen ;year old adolescent has not only to cope with 
scholastiC, physical and social pressures, but also has to 
ma..1ce subject choice decisions ,<rHch could affect his career in 
later life. Prediction of future success, both at school a.~d 
later, therefore plas~ a part in these decisions and the effect 
that social, physical and career development is likely to have 
on prediction is discusoed briefly in the following sectior£. 
3.2. Social Development 
The Standard 7 pupil h<~ reached the stage of adolescence where 
he is starting to develop social r~bits which will remain with 
him for life. Ilia interest in the opposite sex becomes more 
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pronounced and boys and girls ,·,ho "ere figuratively at daggers 
drawn a fe,~ months earlier find each other's company attractive 
and enjoyable. They may ",ven develop a 'crush' on a teacher. 
Although they start thinking for themselves and become 
independent they still very much ' .... ant to belo!'.g to a group and 
do what the group wants. 
The latter two facts do at times give rise to problems when 
the pupil is faced with a choice of subjects. The pupil wants 
to take a subject because r..is friends are taking it, or he 
wants to continue with a subject because he likes the teacher, 
even if he has no ability or aptitude for it. 
fure careful counselling and parental pressure, aided by 
prediction studies showing \tha.t would be likely to happen in 
three years' time, could indicate to the pupil the consequences 
of making an incorrect choice. 
3.3. Physical Development 
While growth is orderly and continuoU?, individual development 
takes place in spurts ,d th general bodily development during 
pre-school years, then slm-IS dmm, only to increase rapidly 
again during adolescence. During tl-..is period of rapid growth, 
the child must ccnstantly make ne" adjustments and this 
necessi ty to adapt and adjust is likely to be disturbing and 
emotion-provokLng, especially in the classroom wlrere individuals, 
though chronologically the same age, may differ physically. 
The average girl reaches puberty approximately u,o years before 
the average boy, but differences in attaining the ao~ of 
puberty may run as high as four years in the same sex. Variations 
in physical maturity are related to variations in social, 
emotional and cognitive maturity. It is therefore unreasonable 
for a teacher to have the same expectations for a boy of 
tpJxteen who is short and slight and who spe~ks with a soprano 
vcice, trot one ros for a girl of the Bame age '.,ho could pass 
for an eighteen year old. 
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3.4. Career Development 
One of the big drawbacks of having to choose subjects at the 
end of Standard 7 is the relative lack of maturity of the 
pupil at this stage. It is a rather early age to have to 
decide on a career. As pupils develop and mature, their 
interests may change, which subsequently could have an effect 
on their career choice. 
Often at this stage the pupil has an unrealistic choice of 
career in mind when related to his ability. A pupil whose 
mathematics and science marks are very average, will, for example, 
wish to follow a career in medicine or veterinary science or a 
pupil who is extremely weak at mathematics (obtaining in the 
region of 20%) will indicate that he wishes to become a 
chartered accountant on leaving school. 
Time and again, mathematics proves to be the key subject in any 
future decision about careers. A pass in mathematics in Standard 
10 is virtually an open sesame to any career, provided the pupil 
attains the requisite standard needed. On the other hand, a 
failure in the subject or not having taken the subject at all 
after Standard 7 tends to limit the choice of careers 
considerably. 
Once again, a prediction of his Standard 10 mathematics mark 
based on his Standard 7 year-end result could thus prove most 
beneficial to the pupil. A weak pass mark, or even a failure 
in Standard 7, could result in remedial mathematics being 
started early in his Senior Certificate Course. Provided that 
this is commenced early enough and the pupil is in earnest about 
improving his mark, a dramatic improvement in results is not 
beyond the bounds of possibility. 
The results in Chapter 4 show that a pupil who achieves well in 
Standard 7 usually has no real problems in obtaining good, or 
at least satisfactory, results three years later • 
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Thus, although one cannot assesn social, physical or career 
development by =1::s, tloe teacher 3hould be aware of the 
effects they can have on the adolescent at the end of his 
Standard 7 year as they could affect the prediction of the 
pupil's mark at the end of Standard 10. 
4. roY-GIRL DIFFERENCES TOi'iARllS NA:l'HEHATICS 
Although sex differences are not taken into account in this 
investigation because of various factors (Chapter 4), 
previous research in this regard has shown that :-
'in the end, fe" definite conclusions can be 
drawn. It is not possible to single out one 
factor as the prime cause for such differences. 
Instead there seems to be a constellation of 
factors which influence performance to a 
varying degree'. (Barlger, 1981). 
A counsellor should therefore be aware of the differences, 
particularly as girls are the ones -who are more likely to want 
to give up rrathematics after Standard 7 even though their 
achievement indicates that they sloould continue with the 
subject. 
The follo;;ing diagram and explanations (Noble, 1982) shows the 
interrelationship between pupil performance in mathematics and 
contributing factors. 
} 
Social 
influ 
ization~ 
ences 
Pupil perfo~~nce / 
in mathematics t 
HatheLla.tiCal~ Attitude towards Impact of 
ability mathematics ~ schooling 
To what extent these factors playa part in the pupils' choice 
whether or not they should continue with mathematics after 
Standard 7 is difficult to assess, but it would seem safe to 
assume tr~t they exert some influence. Each will be discussed 
briefly. 
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4.1. ~athematical Ability 
Gi=ls perform better on average tran boys on verbal, clerical 
and arithmetical tasks, whilst boys, on the other hand, have 
the edge on girls in spatial, mechanical and visual tasks and 
in tasks involving judgement. This is very noticeable during 
adolescence and affects geometry, measurement and proportion-
ality. In the context of the schools involved in this 
investigation, geometry is likely to be most affected as Standard 
7 is the first year ""here it is introduced for:na.lly, as opposed 
tc intuitively, into the mathematics syllabus. 
TI:o of the areas "here the differences are particularly 
noticeable are spatial visualisation and problem solying. In 
both cases boys have the edge over girls. 
Spatial ability which involyes the Yisual imagery of three-
dimensional objects and the movement of these objeots or 
properties (i.e. translation, rotation or reflection) has 
brought to light the following differences between the sexes :-
4.1.1. The context plays an important role, e.g. in problems 
involvil".g blocks, boys are better, but no difference 
was observed in paper-foldiI~; 
4.1.2. Spatial ability is an important prediction in the 
mathematical advancement of girls. A correlation 
coefficient as high as 0,5 has been found between 
spatial ability and matheD~tical achievement (Fennema 
and Sherman, 1971; Sherman, 1980). 
4.1.3. Sex difference in spatial ability can diminish with 
trainir.g and practice. 
It has been argued that boys' greater success in problem-
solving is due to their greater ability to visualise; this 
allo>lS them greater ability in tr.e solution of problems. 
Girls, on the other hand, are better at rote memorisation, 
which in turn inhi hi ts their problem-solving abilities • 
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4.2. Socialisation Influences 
Parents have clear ideas how boys and girls should grow up 
and the roles they should fill as adults; girls tend to be 
mothered, whilst boys have to adapt to be men. 
'They are constantly challenged to face change -
an ability necessary in the learning of 
mathematics'. (Noble, 1982). 
Boys are repeatedly told by their parents that they must 
'have' mathematics. This fact is brought across time and 
again when interviewing parents at the end of their child's 
Standard 7 year "i th regard to subject choice. Many feel 
that, no matter how poor the mark obtained, it is absolutely 
essential that their son continues with ~athematics, 
whereas in the case of a daughtcr they are not nearly as 
insistent. 
The opposite problem also arises. A girl who has achieved 
well at mathematics in Standard 7 Hants to discontinue it in 
the Senior Secondary Phase because she is ' going to WOI'k in 
an office and won't need mathematics'. 
In both cases the counsellor has a problem; in the former, to 
persuade the parent/boy to select anotheI' subject, in the 
latter to persuade the parent/girl to continue with mathematics. 
This highlights the important role counselling plays at this 
level in ensuring that pupils choose subjects for which they 
have both ability and aptitude. 
The media also plays an importa.'lt role. Careers in science aI,d 
engineering and architecture are usually pictured as male 
-preserves and very fe'll ,"omen are eve~ seer.. 'ilo!:'king ·...,ith complex 
machinery. 
Thus, at a very impressior~ble stage of adolescence girls gain 
the impression that these mathematically orientated careers are 
for men only; mathematics is not thought of as so important 
for them and therefore they are more li:Cely to opt out of 
choosing the subject after Standard 7. 
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4.3. Attitude Towards Mathematics 
Fenr.ema and Sherman (1977) shO'o'Ied tr.at between the a.;-es of 
thirteen and sixteen years boys showed a consistently greater 
degree of self-confidence in their ability to learn 
mathematics than did girls. The fact that this is evident 
before they shm-Ied any ~igr.s of poerer performance tends to 
confirm the influence of this variable on :perfor:nance. 
A significant factor that distin.,.'"Ul.shes the difference betl·reen 
boys and gixls attitudes t01·rards mathematics is the sirls 
lower estimation of their own ability. There is also some 
indication that a girl's relative success in mathematics occurs 
when she refuses to regard mather..a.tics as part of a masculine 
domain. 
Fennema and Sherman (1977) also found that both expectations 
and attributions for success (or failure) ShOl, differences 
between the two sexes. Girls show a persistent tendency to 
underestimate their performance, while boys tend to overestimate 
theirs. Girls attribute success to 'luck' and failure to 
'lack of ability'. By contrast boys attribute success to 
"ability' and failure to 'lack of effort'. liar.y teachers 
ullld ttingly tend to reinforce these attitudes. 
4.4. Impact of Schoolins 
Boys take subjects "rhich play no part in a girl's etL.--riculum 
lilce ',;oodwork and technical dra,ling where spatial visualisation 
is important. Text books and teacher-materials are usually 
biassed in favour of boys, e.g. the majority of illustrations 
involve boys doing things. 
In ooeducational schools, boys are likely to be in the majority 
in the mathematics classes in the Senior Secondary Phase and 
teachers' expectations differ with regard to boys and .,·irls 
. with, at times, a devastating effect on the girls • 
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With the advance of feminism in the past decade, where more 
and more women are successfully doing jobs and following 
careers that previously "'ere only thought fit for males, 
~~y of the factors mentioned in this section are gradually 
'levelling out' and p~esumably the diffe~ences between the 
perfcrmances of boys and girls 1'!ill lessen considerably in 
the future. 
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J.lETlDDOLOG Y 
The latter part of Chapter 1 has given a broad overview and 
indicated some of the general problems faced by the pupil 
over which he has no real control during adolescence. The 
teacher or counsellor should be acutely aware cf these 
intellectual, sccial arA pho~ical develcpments arA any advice 
offered to a Standard 7 pupil should be given 'lith this 
developmental background in mind. 
The next four cr.apters deal with the investigation under 
consideration, i.e. using' Standard 7 mathematics marks to 
predict future perforrr~ce in Standard 10, its results and 
conclusions • 
1 • EX POST FACTO RESEA..B.CH 
Like a number of educatiom.l investigations in 'Ihich the 
indepondent variables lie cutside the researcher's control, 
this study is an example of ex post facto research. In this 
instance it is a co-relational study - sometimes termed causal 
research. 
Kerlinger (1970) defines ex post facto research as one in 
which the independent variable(s) have already occurred and 
in which the researcher starts with an observation of a 
dependent variable or variables. 
The researcher thus examines retrospectively the effects of 
an event (in this case year-end examinations) on a subsequent 
outcome with a view to establisr..ing a causal link between 
them. 
The most distinctive feature of this kind of study is that tr~ 
data is collected after the events have occurred. In contrast 
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to true experimental research, ex post facto research has 
two weaknesses, viz control of the independent variable is 
not possible arill neither ia randomisation. It must be 
accepted that the evidence obtained in tr£ investigation 
merely illU3trates a hypothesis; it does not test it as 
hJ~otheses cannot be tested on the same data from which they 
are derived. Another limitation in this kind of research is 
that no single factor may be the cause, rather there may be 
multiple causes affecting the correlation of Standard 7 and 
Standard 10 wa.rks. 
Nevertheless ex post facto research meets an important need 
in that in a situation such as the one under investigation 
a more rigorous approach is not really possible; an 
experimental approach in this case would introduce a note of 
artificiality into the research. Further, in this particular 
instance the investigation is appropriate as it does give a 
sense of direction and provides a more fruitful source of 
hypotheses which could subsequently be tested by more rigorous 
methods. 
2. TI£ Pfu.'"'DICTIOI' STUD Y 
The purpose of the investigation is to assess the predictive 
value of tr..c Standard 7 year-end mathematics marks, 
particularly with regard to the mark that "ill be obtained in 
the Cape Senior Certificate examination three years later. 
n,e choice of a criterion is important in any predictive study 
and the problem is compounded by choosing examination 
performance as the criterion. The different schools ~ay have 
different norms, particularly at the Standard 7 level, and as 
has been shown by a nwnber of investigators in the past, 
examinations have low reliability and validity which 'create 
pro blems for the researcher I (r'a.lhcrbe, 1974) • 
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At school level, examinationn are, for all practical purposes, 
tr.e only meaningful measures of achievement, yet they are also 
used for other p~-poses, e.g. selection procedures to name but 
onc. This has meant that marIes have had to be used as they 
are the only measurable criteria available. This highlights 
two other problems :-
••• 
••• 
the form in which the Cape Senior Certificate results 
appear are as symbols on a 10 point scale in which an 
arbi trary average has had to be taken and used for each 
pupil (see appendix 1); 
these results have almost certainly been adjusted to 
fit the provincial normal distribution over the preceding 
five years. 
There is hO'.,ever no more accurate means of prediction, although 
the critericn is neither ccmpletely accurate or reliable. This 
implies tr.at the correlatio~~ cbtained are relative to this 
situation. 
School examiIlE!.tions are usually set only at the cognitive 
level and thus the affective a.~~ psycho-motor domair£ will 
playa minor role in the empirical section of this study. 
3. SAl'iPLE AID DATA COLLECTION 
The data for the investigation under consideration was drawn 
from the seven academic high schools in East London. Five of 
the schools are coeducational, one is a boys school and one a 
girls school. The symbols of those writing mathematics in 
these schools on both the Higher and Standard Grades in the 
Cape Senior Certificate in the years 1980, 1981 and 1982 were 
traced back to their corresponding marks for this subject in 
1977, 1978 and 1979 respectively. Both lligher Grade and 
Standard Grade symbols ;{ere recorded and then converted to 
percentae-es (see appendix 1). 
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893 pupils from the seven schools, compri3ing 353 Higher 
Grade a"d 540 Standard Grade candidates, were used in the 
investigation. The following table gives the breakdown of 
numbers :-
1980 1981 1982 Total 
Higher Grade Candidates 
Standard Grade Candidates 
115 
183 
117 
155 
121 353 
202 540 
Total: 298 272 323 893 
The sample clearly did not take the following into account :-
••• 
••• 
••• 
••• 
pupils who did not continue with mathematics after 
Standard 7; 
pupils who failed either Sta.~dard 7, 8 or 9; 
pupils who changed schools after Standard 7; 
pupils who left school after Standard 7 • 
These factors must have implied a bias which will be discussed 
at a later stage. 
Using the Chi-squared test a pilot study in two of the larger 
high schools was c=ied out to te3t the Null hypothesis that :-
'there was no difference between the frequency 
distributions of the marks of boys and girls'. 
Because of the small numbers in each cell in the case of 
Higher Grade, this could only be done for the Standard Grade 
pupils. This was done for each of the years 1977 - 1980, 
1978 - 1981 and 1979 - 1982, and then also for the tbree years 
combined, giving 16 results in all. (Tables 1 and 2, Chapter 4). 
With the exception of two results the Null hypothesis was 
accepted at a level in most cases of p> 0,1. 
In spite of the exceptior.3 no distinction was made between the 
sexes of the pupils, particularly as two of the remaining 
schools in the investig<ltion were sil'.gle sex schools and the 
1'ull hypothesis ,~ould not apply to them. The total number 
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from all the schools in each grade I'as alac used to test the 
lfull hypothesis that :-
'tr.ere was no difference in the distribution of 
scores between Standard 7 and Standard 10'. 
The Chi-squared test was again used and this hypothesis was 
rejected in both Higher and Standard Grade at a level of 
p <0,001. (Table 3, Chapter 4). 
The reason for tr~s difference in the distribution of scores 
between Standard 7 and Standard 10 when the schools were 
ccmbined is not easy to pinpoint. The major factor however 
does seem likely to be the low reliability and validity of 
both these examinations. The Standard 10 examination has 
almost certainly been adjusted to fit the prcvincial norm over 
the past five years, whereas it is highly lilcely that the 
Standard 7 mr~ks r~ve remained unaltered, or at most received 
nothing more than a minor adjustment. There is certainly no 
particular norm they have to fit, and each school I,ould have 
made al1Y adjustment they deemed necessary without consulting 
one another. F\.u'ther, the scope of tr~s investigation does 
not include determining hO'. affective factors such as 
motivation, teacher competence, pergevera.~ce, maturation, 
etc. may affect the result. 
4. ?SSEA-'tCH DESIGN 
The study investigates relationships between pupils' 
performance in the final Standard 7 mathematics examination 
and that of their performance in mathematics in the Cape Senior 
Certificate examination three years later. 
It was intended :-
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3.1. To see :-
3.1.1. whether the Standard 7 nark could be used to 
help predict whether a pupil would be likely 
to pass or fail mathematics in the Cape Senior 
Certificate examination three years later; 
3.1.2. whether the Standard 7 mark could be used to 
make a decision whether or not the pupil should 
continue with mathematics in the Senior 
Secondary Phase (i.e. Standards 8, 9 and 10). 
3.2. To predict ~,hat symbol the pupil Hould obtain in tl>.e 
Cape Senior Certificate if he continued .dth mathematics 
after Standard 7. 
The importance of the co=ect choice at the end of Standard 7 
cannot be overemphasised, as there can be no doubt whatever 
that mathematics is one of the key subjects in any curriculum, 
particularly in this scientifically orientated and 
technological age. - As already stated, the ability to do 
mathematics enables the pupil to enter any career he wishes, 
whereas a Sta.:'ldard 10 pass "ithout the subject closes the doors 
to many careers such as engineering, chartered accountancy, 
medicine, systems anal~~ts, etc. The report of the de L~-e 
Co~~ssion on Education in the RSA repeatedly stresses the 
importance of both mathematics and science in tl>~s country. 
On the other hand, if a pupil does not shO\'/ matr.ematical 
abili ty as indicated by his Standard 7 marks and then continues 
>lith mathe[!'.atics in the Senior Seoondary Phase it is virtually 
certain that, not only \~ill he struggle with the subject, but 
that it is highly likely that he will fail it, very often with 
disastrous consequcnces for himself; either by failing to 
obtain a l-fatriculation Exemption pass, or by failing the 
examination outright, something >lhich could have serious 
implications in the choice of a fut~e career. If, hm/ever, 
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matr~matics r~ been replaced by another subject in which he 
sh"",ed more interest and ability, there would be the strong 
lL1<elihood that this situation could have been avoided and 
that he could have coped ,<1 th the examination as a whole. 
A further result of taking mathematics as a wrong choice is 
that the examination aggregate could also be affected 
adversely. The s:''IIlbol obtained in mathematics "ould almost 
certainly be 10'n-er than in another subject (year after year 
Senior Certificate statiGtics sho'" ths.t mathematics is one of 
the two subjects which have the highest failure rate, i.e. 
the number of FF symbols and less is in greater proportion than 
any other subject, with the possible exception of shorthand) 
and this would depress the aggregate more than if another 
aubject was taken in its place. 
4. PROCEDURE 
As is the case in most prediction studios, ~wo methods of 
presentir.g the prediction results were employed. 
4.1. Frequency distribution tables -,'ere drawn up for each school 
for each grade in mathematics for each of the three years 
under review. Tlle three years ',;ere then combined to give 
an overall frequency distribution table for the school in 
each grade over this period. Because of the comparatively 
small numbers, these tables are not shown. 
Secondly, the frequency distribution tables from each 
sohool were combined to give an overall vie" of each grade 
for each of the 1980, 1981 and 1982 years (Tables 4 - 11, 
Crapter 4). 
Thirdly, the tr~ee years were combined, giving a global 
picture for each grade over the three years (Tables 7, 11, 
Chapter 4). 
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4.2. Each pupilts Cape Senior Certificate symbo1 in mathematics 
was converted to a percentage (see appendix 1). The 
Pearson product-moment correlation coefficient between 
the pupil "s Standard 7 mathematics percentage and that 
of the corresponding Cape Senior Certificate percentage 
for both the Higher and Standard Grade was calculated for 
each school. for each corresponding year, i.e. 1977 - 1980, 
1978 - 1981 and 1979 - 1982 (Tables 12 and 13, Chapter 4). 
The product-moment correlation coefficient was also calculated 
for the combined schools - Higher Grade and Standard Grade 
separately - for each of these years. Finally, all three years 
I,ere combined - again the grades of instructiqn separately -
and the product-moment coefficient calculated for ' the ' 353 Higher 
Grade and 540 Standard Grade pupils (Tables 12 and' 13, 
Chapter 4). 
Regression equations were also calculated in every case, but 
only the equations where statistically significant correlation 
coefficients were found are given in Chapter 4 (Tables 14 and 
15, Chapter 4). 
The use of a parametric measure such as r could be justified in 
this investigation as the conditions for its implementation 
were satisfied, viz :-
••• 
... 
••• 
... 
... 
the observations (marks) were independent; 
it can be assUIDed that the pupils of the seven schools' under 
investigation were normally distributed; 
the examination marks were on an interval scale;' 
the variances in each of the groups being compared ,!ere similar; 
a study of the correlation grids indicates linearity 9f 
distribution. 
A selection of groups was made and the standard deviation for each 
group was calculated, yielding the following results :-
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Year Grade Std. Std. Deviation 
School A: 1980 II} 10 11,3 
7 9,9 
1980 SG 10 13,9 
7 15,8 
School B: 1981 II} 10 11,9 
7 9,7 
School ". v 1982 SG 10 12,9 
7 10,8 
School E: 1980 II} 10 19,4 
7 17,7 
School G: 1982 II} 10 11,8 
7 11,5 
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CHAl'TER 3 
E:1PIRICAL RESEARCH 
The data for this research study was obtained by tracing 
the Cape Senior Certificate mathematics results of 893 
pupils (483 boys, 410 girls) in tr~ Standard 7 examination 
set three years previously. 
The two pilot studies indicated in Chapter 2 using the 
Chi-squared test showed that sex differences could be 
ignored, but that there was a significant difference in 
the distribution of symbols between Standard 7 and Standard 
10. The possible reasons for this difference were also 
given in the last chapter. 
The 893 pupils were drawn from the seven academic high 
schools in East London. Five of the schools are 
coeducaticnal, one is a boys school and one a girls school. 
The symbols of those writing the Cape Senior Certificate" 
mathematics examination in these schools on both the 
Higher and Standard Grades in the years 1980, 1981 and 1982 
were cOINerted to percentages (see appenih:: 1) and traced 
back to the co=esponding Standard 7 marks in 1971, 1978 
and 1979 respectively. Table 1 gives the breakdown of 
numbers taking mathematics at the seven academic high 
schools. 
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TABLE 1 
Pupils writing Cape Senior Certificate Y~thematics 
1980 1981 1982 Total 
ill SG ill SG ill SG ill SG 
School A 20 54 16 38 16 39 52 131 
J3 19 36 17 29 26 37 62 102 
C 6 19 7 13 4 25 17 57 
D 
- 7 1 3 - 7 1 17 
E 53 27 57 12 48 29 158 68 
F 11 29 8 30 13 31 32 90 
G 6 11 11 30 14 34 31 75 
Total: 115 183 117 155 121 202 353 540 
Table 1: Number taking mathematics in the Cape Senior 
Certificate in the various schools. 
Of the 353 Higher Grade pupils, 226 were boys and 127 
girls. The 540 Standard Grade pupils comprised 257 boys 
and 283 girls. In the pilot study sex difference was 
found not to be significant, and thus there was no 
distinction made between the marks of boys and those of 
girls in the rest of the study. 
Table 2 gives the percentage of those ta.'<ing Higher Grade 
mathematics in each school for the years 1980, 1981 a.nd 
1982 in relation to the total number taking mathematics 
in the schools. 
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TABLE 2 
1980 1981 1982 Total 
School A 27,0 29,6 29,1 28,6 
E 34,5 36,9 41,2 37,8 
C 24,0 35,0 13,8 23,0 
D - 25,0 - 5,9 
E 66,3 82,6 62,3 69,9 
F 27,5 21,1 29,5 26,2 
G 35,3 26,8 29,2 29,2 
Total: 38,6 43,0 37,5 39,5 
Table 2: Number of candidates taking mathematics Higher 
Grade for the Cape Senior Certificate examination 
expressed as a percentage of the total taking 
mathematics for this examination. 
Reference to this table shows that, apart from one school, 
approximately 30";6 of the pupils who take mathematics, take it 
on the Higher Grade. P.r:om experience, since the introduction 
of differentiated education in 1974, this figure seems 
justified. 
It must also be born in mind that the following conditior~ for 
pasSing/failing apply to subjects taken on the Higher Grade in 
the Cape Senior Certificate :-
••• 
••• 
••• 
40% al.,d above : a pass on the Higher Grade; 
25 - 39% : a failure on the Higher Grade but converted to 
a pass on tr-.e Standard Grade; 
belO'.{ 25% ~~ outright failure • 
For the Standard Grade a pass is 33 1/3% and above. 
It is clear that the schools counsel and select their Higher 
Grade wathe!!latics candidates rigorously. \<lith tr.e exception of 
one school which had a total of 8 outright failures in 
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mathematics Higher Grade over the three years under review. 
no other school had any outright failures at all. A 
fUrther 27 candidates obtained a 'converted to Standard 
Grade' pass. These 27 pupils came from two schools only. 
one being the school which had the 8 failures. 
Table 3 gives the lowest mark, given as a percentage. that 
a pupil obtained in St~~dard 7 in each school, and who then 
took mathematics on the Higher Grade for the Cape Senior 
Certificate. The subsequent mark obtained in this latter 
examination is also indicated. 
Table 4 is similar to Table 3, except that the highest mark 
instead of the 10~lest obtained by a Standard 7 pupil is 
indicated, and also the subsequent mark obtained three years 
la te:=. 
TAEr.;;: 3 
Std. 7 Std. 10 Std. 7 Std. 10 Std. 7 Std. 10 
1977 1980 1978 1981 1979 1982 
School A 52 45 67 30 59 30 
B 56 55 48 65 55 65 
C 52 45 65 45 76 45 
-
D 
-
- 74 45 - -
E 33 55 30 22,5 46 37,5 
F 61 65 57 55 67 55 
G 65 55 54 45 50 55 
Table 3: Lowest Standal.'d 7 mark, expressed as a percentage. 
of a pupil taking mathematics Higher Grade in each 
school compared ~lith the co=esponding mark obtained 
in the Cape Senior Certificate three years later • 
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TABLE 4 
Std. 7 Std. 10 Std. 7 Std. 10 Std. 7 Std. 10 
1977 1980 1978 1981 1979 1982 
School A 97 55 91 45 94 55 
13 96 90 90 90 93 90 
C 94 90 91 75 90 75 
D 
- -
74 45 - -
E 90 90 93 90 96 90 
F 93 65 92 75 99 65 
G 79 45 98 90 97 90 
Table 4: Highest Standard 7 mark, expressed as a percentage, 
of a pupil taking mathematics Higher Grade in each 
school compared with the correspor~ing mark obtained 
in the Cape Senior Certificate three years later. 
A comparison of the two tables highlights the difficulty of 
accurate prediction. In school A, blo pupils who acr.ieved a 
higr~y satisfactory pass in Standard 7, failed mathematics on 
the Higr..er Grade three years later. and in fact only ':;;craped' 
a Standard Grade pas s • School 13, on the other hand, r.ad two 
pupils whose marks improved significantly three years later, 
enabling them to obtain a highly satisfactory 65% on the 
Higher Grade. School E had. two pupils who actually failed 
mathematics in Standard 7, and then proceeded with cathematics 
Righer Grade. The 1977 pupil raised his mark by approximately 
20% to obtain a 55% pass, ,{MIst the 1978 pupil fell even 
further back · .. ith 22,5% and thus a failure in mathematics. 
It is also significant that the pupils indicated in Table 3 
did not necessarily obtain the lo>rest mark of those taking 
mathematics Higher Grade in their school three years later, 
Reference to Table 4 shows that the pupil who achieves well at 
mathematics in Standard 7 usually maintains a high level of 
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achievement three years later. In only three cases does this 
level slip below 50"/0, in the majority of cases it remains in 
the region of 75% and above. The possible reasons for these 
fluctuatior£ were discussed in Chapter 2. 
The selection and counselling with respect to the Standard 
Grade pupils, whilst not as stringent as that of the Higher 
Grade, is nevertheless also fairly rigid. Of the 540 pupils 
who wrote the Cape Senior Certificate Standard Grade mathematics 
papers over the trxae years, there were only 71 outright 
failures (i.e. the ca.,didates obtained loss than the required 
33 1/3% pass mark - Table 11, Chapter 4). 
Frequency tables for each of the grades for the years 1980, 
1981 and 1982 were also drawn up (Chapter 4). Although these 
results must be treated with caution, and the counsellor must 
be aware of their limitati ons, they nevertheless serve a 
useful purpose in counselling as they enable both the counsellor 
and counsellee to see at a glance what the chances are of a 
Standard 7 pupil obtainir€ a particular symbol in the Cape 
Senior Certificate three years later. 
Each of the 893 pupils' Cape Senior Certificate s~nbol for 
mathematics over the three years was converted to a percentage 
(see appendix 1). Using the Pearson product-moment method of 
correlation, these percentages were then correlated ~rith the 
pupil's Standard 7 mark (also expressed as a percentage) three 
years previously. 
The followir€ correlations were calculated, each of the Grades, 
Higher and Standard, being taken separately :-
••• where n ~ 20, r >tas calculated in each school, for each 
Grade, for each year. To test \,hether r Has statistically 
significant a t-test was applied in each of these cases. 
It was felt that in cases where n < 20 it \wuld be highly 
unlikely that the marks would be normally distributed, thus 
no test of significance was applied. 
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the nwnber of candidates in each school for each Grade 
was then added together and r calculated. The only 
exception being School D which only r~d 1 F~gher Grade 
candidate and a total of 17 Standard Grade candidates 
over the three years. 
all seven schools ,,,ere than combined for each of the 
three ~~ars and r calculated for 1980, 1981 and 1982 
for each of the Grades. 
finally the numbers from all the schools were combined 
over the three years and r calculated for the 353 Higher 
Grade candidate 5 and als 0 the 540 Standard Grade 
candidates. 
where n? 20, the resulting regression e'lUatiolls were also 
calculated in the cases where the t-tests were significant • 
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cmPI'ER 4 
RESULTS 
1 • PILOT STUDIES 
Two pilot studies 1;ere undertaken, viz :-
••• 
••• 
to test whether the sex of the candidate played any part 
in the distribution of marks, and 
to test whether there was any difference in the 
distribution of marks between Standard 7 and Standard 10. 
The Chi-squared test was applied in each case. 
1.1. To see whether sex differences played any part in the 
investigation, schools A and F were used to test the Null 
hypothesis that :-
'there was no difference between the frequency 
distribution of the marks of boys and those of 
girls' • 
Schools A and F were chosen because trJ2Y had a larger number 
of c~~didates than the other coeducational schools where the 
numbers "ere significantly smaller, and ·/lhere it 'Iould have 
been impossible for n ~ 5 in each cell. 
Even in spite of this, n was too small in these two schools 
when Higher Grade candidates ~Iere considered, and thus the 
Chi-squared calculat ion was only determined for the Standard 
Grade candidates. 
This calculation was performed for each of Standards 7 and 10 
for each of the three years under review. The Standard 7 marks 
were firstly converted to symbols as per appendix 1 and for 
ensuring that n~ 5 in each cell, the symbols were grouped into 
the three categories : A:9::; D; E and Im;er. 
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In school A, p > 0,1 in every case, tofhilst school F gave 
p <. 0,01 in Stal1<iard 7 in 1982 and 0,05> p> 0,02 in the 
same standard in 1981, indicating tr~t sex did playa role 
in the distribution of marks here. In the other calculations. 
either p> 0,05 or, as in school A, p> 0,1. 
TABLE 1 
School A 1 n df x?- u 
1977 Std. 7 -~ 28 boys 2 1,5 p> 0,1 
1980 Std. 10 ( 26 girls 2 1,2 p ::> 0,1 
1978 Std. 7 ( 21 boys 2 1,4 p :> 0,1 
-( 
1981 Std. 10 ( 17 girls 2 2,6 p::>O,1 
1979 Std. 7 ( 
-( 25 boys 2 3,7 p::>O,1 
1982 Std. 10 ( 14 girls 2 2,6 p > 0,1 
School F/ n df x?- u 
1977 Std. 7 
+ 
16 boys 2 3,85 p > 0,1 
1980 Std. 10 13 girls 2 0,65 p :> 0,1 
1978 Std. 7 ( 
-( 
16 boys 2 6,; 0,05:> p ;::> 0,02 
1981 Std. 10 ( 14 girls 2 1,55 p:> 0,1 
1979 Std. 7 ( 
-( 
19 boys 2 10,7 p <. 0,01 
1982 Std. 10 ( 12 girls 2 5,7 p > 0,05 
Table 1: Chi-squared test for Standard Grade in each of tr~ 
three years. 
'!lith the exception of the Standard 7 in 1979, the Null 
hypothesis was accepted and thus no difference Was made 
between the marks of boys and those of girls. An added 
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factor in ignoring the differences of sex was the fact that 
two of the remaining schools in the investigation were 
single sex schools and the }rull hypothesis could therefore 
not apply in their case. 
The combination of the three years indicated once again that 
in School A the sex of the candidate made no difference to 
the distribution of marks as p > 0,1 in every case, whilst in 
School F the difference in sex played a role at the Standard 
7 level, but not at the Standard 10 level. 
TABLE 2 
School A n df r- "0 
1980,81, Std. 7 ( 74 boys 2 4,0 p > 0,1 
82 combined Std. 10 -~ 57 girls 2 0,8 p :> 0,1 
School F n df r- "0 
1980, 81 Std. 7 -~ 51 boys 2 9,7 p <. 0,01 82 combined Std. 10 39 girls 2 5,5 0,1 > p> 0,05 
Table 2: Chi-squaxed test for Standard Grade for the three 
years combined. 
1.2. The Chi-squared test was again used in the second pilot 
study. He:r-e the total number of each grade (Higher and Standard) 
was used to test the Null hypothesis that :-
'there was no difference in the distribution of 
scores between Standard 7 and Standard 10'. 
In both cases this hypothesis was rejected at a level of 
p Z. 0,001. The likely reasons for the rejection of the hypothesis 
were given in Chapter 2. (Pae-e 33) 
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TA.BLE 3 
n df ~ p 
Higher Grade 353 15 SO,O p <:. 0,001 
Standard Gradc 540 15 120,9 p <,0,001 
Table 3: Chi-sCJ.uared test for total in each grade. 
2. :rnEQ1JE~ Y TABLES 
For counsellir.g pupils, freCJ.uency table" are nost useful as the 
possibility of obtair~ng a particular result Can be seen at a 
glance and the pupil would be fully aware of the probability 
of obtaining any specific mathematics mark in the Standard 10 
examination, based on his Standard 7 achievement. 
Four tables for each of Higher and Standard Grade are given. 
Firstly the freCJ.uency tables for each of the three years are 
shown, and then tr~ combincd table for the tr~ee years together. 
The number of pupils obtaining each symbol is given in each 
cell with the probability being indicated directly below this 
number. 
A careful study of the tables once again focusses attention on 
the difficulty of accurate prediction. Having obtained an 
A (SO% +) for matr2matics in Stand3rd 7, the probability of 
obtaining an A on the Higher Grade in Standard 10 (according 
to the Tables 4, 5 or 6) varies from .14 to .39. It does, 
hmlever, lead to the conclusion that one could, with reasonable 
certainty, advise a pupil '.ho obtained an A in Standard 7 that 
it would seem certain that, if he continued with mathematics on 
the Higher Grade, he would pass the subject in Standard 10 . 
If, hOHever, he obtained a B (70 - 79"10) in Standa...-d 7 and 
then tcok mathe!ll3.tics en the Eigher Grade, there ~rould be a 
chance of 1 in 20 (probability .05 ) that he would fail on the 
Higher G:::ade, but that his =k , .. rould be conve:::ted to a pass en 
tr~ Standard Grade ( Table 7). 
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Reference to Table 11 brings to light another interesting 
fact. Ii" a pupil obtains an A for mathematics in Standard 7 
and then takes it on the Standard Grade, the probability of 
him obtaining an E symbol is .20. Now, an E on the Standard 
Grade is eqnivalent to an F or FF on the F.igher Grade, i.e. 
it would actually pay him to take the subject on the lligher 
Grade where, according to Table 7, the 101"est symbol he would 
be likely to obtain would be an E, which is equivalent to a 
D or C on the Standard Grade. This illustrates very clearly 
that one can ill afford to be dogmatic when predicting 
mathematics results! 
This example once again highlights the part that factors such 
as the reliability and validity of exau-unations and affective 
variables such as motivation, maturation, the effect of 
remedial teaching and teacher competence could play in 
prediction. 
Table 7 illustrates the fact that the great majority of 
Standard 10 mathematics Higher Grade pupils obtained a D symbol 
or better in Standard 7. This is not really surprising, as 
the pupils are usually carefully counselled at this level 
before deciding on their choice of subjects and the grade on 
which they should be taken. Reference to Table 11 shm,s 
pupils '",ho obtained D, E and F symbols in Standard 7 having a 
good chance of improvir.g on this result if they talee mathematics 
on the Standard Grade in Standard 10. Thia should be inter-
preted rather cautiously, as in the case of Higher Grade there 
are strong selection factors involved before pupils are allowed 
to continue with mathematics. This finding supports both 
)o!urphy (1978) in his investigation of O-level grades as 
predictors of A-level grades and the Scottish Certificate of 
Education Examination Board in a study where they compared 
O-grade results with H-;;-rade results and found that students 
wi th low O-grade marks who went on to do ~ade had a better 
chance of obtaining good Brades than students with somewhat 
better O-grade marks (Dunning Report 1977). 
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:FREQU8N:: Y TABLES 
Distribution of symbols for all seven schools for each of 
the three years. 
TABLE 4 
HIGHER GRADE 
Std. 10 (1980) 
, : 
Std. 7 (1977) A B C D E F FF G GG 
A - No. 13 7 7 5 1 
Prob. 
.39 .21 .21 .15 .03 
B - No. 1 6 11 10 6 1 
Prob. .03 .17 .31 .29 .17 .03 
C - No. 2 2 3 9 1 2 1 
Prob. .10 .10 .15 .45 .05 .10 .05 
D - No. 2 1 4 7 1 
Prob. .13 .07 .27 .47 .07 
E - No. 1 5 2 
Prob. .13 .63 .25 
F - No. 1 1 1 
Prob. .33 .33 .33 
FF- No. 1 
Prob. .00 
G - No. 
Prob. 
GG- No. 
Prob. 
H - No. 
Prob. 
Total: 16 18 23 35 17 I 4 - - 2 
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33 
35 
20 
15 
8 
3 
1 
-
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TABLE 5 
BIG HER. GRADE 
Std. 10 (1 0 81) 
0 
Std. 7 (1978) A B C D E · F FF G GG H Total 
A. - No. 6 6 8 13 10 43 
Prob. .14 .14 .19 .30 .23 
B - No. 4 6 11 8 2 31 
Prob. 
.13 .19 .35 .29 .06 
C - No. 4 6 12 2 1 1 26 
Prob. 
.15 .23 .46 .08 .04 .04 
D - No. 4 5 1 1 11 
Prob. 
.36 .45 .09 .09 
E - No. 1 1 2 4 Prob. 
.25 .25 .50 
F - No. 1 1 
Prob. 
I 1.00 
FF- No. 1 1 
Prob. 1.00 
G - No. 
: Prob. 
GG- No. 
Prob. 
H- No. 
Prob. 
Tbtal : 6 10 19 34 35 6 1 2 3 1 117 
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TABLE 6 
HIG HER GRAllE 
Std. 10 (1982) 
Std. 7 (1979) A B ! c D E F FF G GG H Total 
A - No. 11 17 8 15 4 55 
Prob. .20 .31 .15 .27 . 07 
B - No. 10 11 7 1 1 30 
Prob. 
.33 .37 .23 .03 .03 
C - No. 1 2 8 5 6 1 1 2 1 27 
Prob. .04 .07 .30 .19 .22 .04 .04 .07 .04 
D - No. 1 1 3 1 2 1 9 
Prob. .11 .11 .33 .11 .22 .11 
E - No. 
Prob. 
F - No. 
Prob. 
FF- No. 
Prob. 
G - No. 
Prob. 
GG- No. 
Frob. 
R- No. 
Prob. 
Total: 12 17 21 35 19 8 4 2 2 1 121 
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TABLE 7 
Distribution of symbols for all seven schools for tlw three 
years combined. 
HIGBER GRADE 
Std. 10 
Std. 7 A B C D E F FF G GG 
A - No. 30 30 23 33 15 
Prob. .23 .23 .18 .25 .11 
B - No. 1 10 27 32 21 4 1 
Prob. .01 .10 .28 .33 .22 .04 .01 
C - No. 3 2 9 23 18 10 2 1 3 
Prob. .04 .03 .12 .32 .25 .14 .03 .01 .04 
D - No. 2 2 9 15 2 2 2 1 
Prob. .06 .06 .26 .43 .06 .06 .06 .03 
E - No. 1 1 5 2 1 2 
Prob. .08 .08 .42 .17 .08 .17 
F - No. 1 1 1 1 
Prob. 
.25 .25 .25 .25 
FF- No. 1 1 
Prob. 
.50 .50 
G - No. 
Prob. 
GG-No. 
Prob. 
H - No. 
Prob. 
Total: 34 45 63 104 71 18 5 4 7 
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96 
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Distribution of symbols for all seven schools for each of 
the three years. 
TABLE a 
STANDARD GRADE 
Std. 10 (1980) 
Std. 7 (1977) A E C D E F FF G GG 
A - No. 2 1 2 2 1 
Prob. .25 .13 .25 .25 .13 
E - No. 1 4 6 4 1 
Prob. .06 .25 .38 .25 .06 
C - No. 1 4 9 16 7 2 1 1 
Prob. .02 .10 .22 .39 .1 7 .05 .02 .02 
D - No. 11 9 7 16 5 2 
Prob. .22 .18 .14 .32 .10 .04 
E - No. 2 3 3 9 a 5 1 4 1 / 
Prob. .05 .08 .08 .23 .23 .13 .03 .10 .03 
F - No. 1 3 5 4 3 1 
Prob. .06 .17 .28 .22 .17 .06 
FF- No. 1 1 1 1 
Prob. 
.25 .25 .25 .25 
G - No. 1 1 3 1 
Prob. 
.17 .17 .50 .17 
GG- No. 
Prob. 
H - No. 
Prob. 
Total; 6 23 31 42 41 20 4 9 3 
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8 
16 
41 
50 
2 39 
.05 
1 18 
.06 
4 
6 
1 1 
1.00 
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TABLE 9 
STANDARD GRADE 
Std. 10 (1981) 
Std. 7 (1978) A :B C D E F FE' G GG H Total 
A .~ no . 1 2 1 1 5 
Prob. .20 .40 .20 .20 
B - no. 3 3 4 3 1 14 
Prob. .21 .21 .29 .21 .07 
c - no. 8 11 . 11 11 2 43 
Prob. .19 .26 .26 .26 .05 
D - No. 4 2 6 8 10 2 4 3 1 40 
Prob. . 10 .05 .15 .20 .25 .05 .10 .08 .03 
E - No. 4 6 14 4 1 1 " 2 35 ~ 
Prob. . 11 .17 .40 .11 .03 .03 .09 .06 
F - ~ro. 1 3 1 2 2 1 10 
Prob. .10 .30 .10 . 20 .20 .10 
FF- no. 1 1 2 1 5 
Prob. .20 .20 .40 .20 
G. - No. 1 1 1 3 
Prob .. 
.33 .33 .33 
GG- No. 
Prob. 
H - No. 
Prob . 
Total: 8 15 27 30 41 10 7 6 7 4 155 
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TABLE 10 
STANDAIUl GRADE 
Std. 10 (1982) 
Std. 7 (1979) A B C D E F FF G GG H Total 
A - No. 1 1 1 2 2 7 
Frob. .14 .14 .14 .28 .28 
B' - No. 3 8 11 10 8 40 
Frob. .08 .20 .28 .25 .20 
C - No. 2 5 11 21 9 5 2 1 1 57 
Frob. .04 .09 .19 .37 .16 .09 .04 .02 .02 
D - No. 2 9 11 13 7 2 2 2 1 49 
Frob. .04 .18 .22 .27 .14 .04 .04 .04 .02 
-E - No. 1 5 10 9 2 3 1 2 33 
Frob. .03 .15 .30 .27 .06 .09 .03 .06 
F - No. 4 2 3 1 2 12 
Frob. 
.33 .17 .25 .08 .17 
FF- No. 2 1 1 4 
Frob. 
.50 .25 .25 
G - No. 
Frob. 
GG- No. 
Frob. 
If - No. 
Frob. 
Total : 6 17 32 49 48 23 6 10 6 5 202 
.... 
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TABLE 11 
Distribution of symbols for all seven schools for the three 
years combined. 
STANDARD GRADE 
Std. 10 
Std. 7 A B' C D E F FF G GG 
A - No. 4 4 4 4 4 
Frob. .20 .20 .20 .20 .20 
B - No. 7 15 21 17 10 2 
Frob. .10 .21 .29 .24 .14 .03 
C - No. 3 . 17 31 48 27 12 2 2 2 
Frob. .02 .12 .22 • 33 . .19 .08 .01 . .01 .01 
D - No. 6 15 24 26 39 14 8 5 3 
Frob. .04 .11 .17 .18 .28 .10 .06 .04 .02 
E - No. 4 7 
, 
20 33 17 4 8 5 
Frob. 
.04 .07 .19 .32 .16 .04 .08 .05 
F - No. 1 4 12 4 2 6 4 
Frob. .03 .11 .32 .11 .05 .16 .11 
FF- No. 1 1 3 4 1 3 1 
Frob. 
.07 .07 .20 .27 .07 .20 .07 
G - No. 1 1 2 1 1 
Frob. .17 .17 .33 .17 .17 
e.G- No. 
Prob. 
H - No. 
Frob. 
Total: 20 55 90 121 130 53 17 25 16 
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H Total 
20 
72 
144 
1 141 
.07 
6 104 
.06 
4 37 
.11 
1 15 
.07 
6 
1 1 
1.00 
13 540 
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3. PEARSON PRODUCT-MOMENr COR.llELATIONS 
The Pearson product-moment correlation coefficient between 
the Standard 7 year-end marks of each pupil and the 
corresponding mark in the Cape Senior Certificate are provided 
in the table below for each of the schools for each of the 
years 1960, 1981 and 1982. As indicated in Chapter 1, the 
Cape Senior Certificate symbol bad to be converted to a 
percentage. 
Although r was calculated in each case, two factors to test 
its statistical significance were taken into account :-
... if n <. 20, it was felt that the population \vould be 
higHy unlikely to be normally distributed and 
therefore the Pearson co=clation coefficient would 
be inappropriate; 
... if n ~ 20, the cell "as tested f or significance using 
at-test. 
It can readily be seen that on the F..igher Grade only relatively 
few cells meet the criteria of n ~ 20, on the other band the 
majority of coefficients are statistically significant on the 
Standard Grade. 
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TABLE 12 
HIGHER GRAD'" ~
1980 1981 1982 Total 
for the '3 vears 
n r n r n r n r 
School A 20 0,46-- 16 ns 16 ns 52 0,54'~ 
B 19 ns 17 us 26 ¥" 0,65 62 O,42.jC~ 
c 6 us 7 ns 4 ns 17 us 
D - ns 1 ns - ns 1 ns 
... 0,78'" o 66 "" "* E 53 0,70 57 48 , 158 0,64 
F 11 ns 8 ns 13 ns 32 0,20 
G 6 ns 11 ns 14 ns 31 0.35 
Total for ~. 0,58~' 0,62~' 0,57~" 
each year 115 0,62 117 121 353 
• p <. 0,05 .... p <. 0,01 : ns = statistically not significant 
Table 12: Pearson product-moment c01~elation between Standard 7 
and the corresponding Standard 10 mathematics mark. 
TABLE 13 
STANDARD GRADE 
1980 1981 1982 Total 
or the 3 years 
n r 11 r n r n r 
~ .. 
*" 0,72" 0,67~" School A 54 0,58 38 0,78 39 131 
B 36 0,42'*" 29 0,55 
,.... 
37 0,60 '"" 102 0,51 n 
c 19 us 13 ns 25 0,53*' 57 0,33 ". 
]) 7 ns 3 ns 7 us 17 us 
E 27 0,24 12 ns 29 0,67 .. 68 0,41 ~. 
F 29 0,71"" 30 0,39~' 31 0,63"" 90 o 68'" , 
G 11 ns 30 0.43''- 34 o 62*-- 75 0.40 .-
.. > Total for 0,51 ... o 66'" 0,53 ... 
each vear 183 0,45 155 202 , 540 
",.. p <. 0,01 
Table 13: 
r~ = statistically not significant 
Pearson product-moment correlation coefficient between 
Standard 7 and the corresponding Standard 10 mathematics 
mark. 
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The co=eaponding regresoion equations are also given in the 
case of the statistically significant cells. 
TABLE 14 
HIGHER GRADE . 
1980 1981 1982 Total 
for the 'I wars 
School A y=O,42x+55,4 ns ns y=O,82x-10 
B na ns y=O,95x-7,8 y=O, 73x-8, 1 
C DB ns DB y=O,88x-7,5 
D DB DB DB DB 
E b=o,83x+6,2 :;,,=1,Ox-13,5 :;,,=1,04x-22,6 y=O,83x-o,9 
F ns ns ns y.=O,25x+45 
G na DB ns v=O.'I'ix+'I0.9 
Total foz bo,69x+13,2 y.=O, 69x+4, 4 y=O,92x- 12,8 y=O,71x+6 each yea:r: 
na = statistically not significant 
Table 14: ReSTession equations for the statistiCally significant 
cells. 
TABLE 15 
STANDARD GRADE 
1980 1981 1982 Total 
for the 'I wars 
School A iY=o,58X+15,9 J..,Q, 93x-9,4 y=O,73x-o,88 y.=O,74x+2,7 
B b=o,5x+34 y=O,87x+8,2 y=O,85x+13,1 :;,,=0,71:>:+20,6 
C ns ns y=O,63x+15 y=O,33x+33 
D na DB DB ns 
E [y.,o,30x+40 DB y=O,75x+s y.=O,48x+26,6 
F ty=1,81x-22,9 y=O,42x+35,6 y=O,69x+11,3 y=O,82x+6,3 
G ns v=O.69x+19.'i v=O 62x+9 8 ~-0.44x+25.7 
Total foz lv=o,53x+24,2 y=O,72x+12,3 y=O,79x+4,6 y=O,65x+15,5 each yea:r: 
ns = statistically not significant 
Table 15: Regression equations for the statistically significant 
cells. 
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Using previous investigations on prediction studies as a 
basis, the values of r obtained in this study are in line 
with previous results. It should be realised, however, that 
at least two factors affect r and thus depress it. 
Of those taking the Higher Grade, only six pupils obtained 
below 40% in Standard 7 and, of those, two failed the subject 
by obtaining less than 33 1/3%. Of those taking the Standard 
Grade, twenty two pupils failed mathematics in Standard 7 
outright by obtaining less than 33 1/3% and thirty nine 
obtained between 33 1/3% and 40%, i.e. obtained a 'weak' pass. 
The effect of this is to reduce the correlation coefficient 
as, when candidates from this restricted range only are 
~onsidered, some predictive power in the variable on which 
selection has occurred has been used in that selec,tionprocess '., 
The Guilford and :Fruchter (1973) correction for .this ' -- ~ ,---
restriction of range would give a higher correlation, ,but as ' 
in practice most schools would not apply this, it has no't. been 
used in this investigation. 
Also, according to Massey (1978), the assumption that selection 
is only on the basis of Standard 7 year-end results may 
underestimate the restriction, as selection on the basis of 
other related variables occurs and will also restrict the 
correlation. It is also inevitable that in any examination 
errors of measurement are also present. 
The overall effect of these is to lower the correlation between 
Standard 7 and the Cape Senior Certificate examinations. As 
the Standard 7 year-end examination is being viewed as a 
predictor of Cape Senior Certificate performance, its own 
unreliability reduces its capacity to predict. 
It must also be recognised that the Cape Senior Certificate 
examination itself is anything but infallible and the unreliability 
and lack of validity of this examination also reduces 
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the co=elation suggesting that the Standard 7 year-errl 
examination is a less efficient predictor than it actually 
is. 
Again, Guilford and Fruchter provide a method for co=ecting 
this reduced co=elation coefficient, but in order to apply 
the correction the reliability of the Cape Senior 
Certificate examination must be known. As this is unknown, 
the reduced co=elation figure has to be acoepted. 
In the case of Higher Grade, r is virtually constant at 0,6 
over each of the three years. With regard to Standard Grade, 
however, r has shown a gradual increase which again highlights 
the unanswered question of the reliability and validity of 
examinatior.8 • 
It is of interest to compare the individual school's r for 
the three years with that of the 'total' r for each of 1980, 
1981 and 1982. ~lith respect to the Higher Grade (Table 7), 
schools A and E have co=elation coefficients which are 
virtually the same as that for each of the three years, the 
other three schools having a much lower r. 
Probably because of the larger number of pupils im-olved in 
the Standard Grade, the values of r for the individual schools 
over the three years are, with one exception, greater than 0,4, 
which falls well within the range of previous predictions of 
this kind. 
In comparison with the results of other prediction studies, 
the overall picture in this study is very similar. The 
results obtained in Standard 7 are useful in aiding a pupil 
making a choice of whether or not he should continue with 
mathematics, provided :-
••• 
••• 
they are treated with caution; 
it is realised that there are also other factors which play 
a part and which affect predictions that use marks only • 
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CHAPTER 5 
Sm1NARY AND CON::LUSIOlS 
The !:lain concluaions to be dra'm from tr..is investigation 
are that there is a moderate levcl of agreement between 
the Standard 7 mathemn.tics marks and Standard 10 Cape 
Senior Certificate marks by the pupils from the seven East 
London high schools used in the study. 
According to van Dalen (1973), if a correlation or 
prediction study is used to determine the magnitude of the 
relationship that exists between the variables, the results 
may be interpreted (with reservations) as fo110;;6 :-
+ r = - 0,0 to + - 0,2, negligible relationship 
r + = - 0,2 to + - 0,4, low relaticr~hip 
+ 
r = - 0,4 to + - 0,7, marked relationship 
+ 
r = - 0,7 to + - 1,0, high to very high relationship 
This classification is a useful, albeit tentative,guide. 
A correlation coefficient is relative and should be interpreted 
in te~s of the variables correlated. Rochford (1983) lists 
in more detail common mist~~e~ that occur in the interpretation 
of correlation coefficients (see appendix 5). 
In three of the eleven cases "here the total correlations for 
thc three years for each school could be used (Tables 12 and 
1;, Chapter 4) r was less than 0,4, in the other cases it 
varied from 0,4 to 0,7. When the totals for each year were 
considered, r was only less than 0,5 in one of the eight cases. 
TIns compares extremely favourably with similar previOUS 
investigations on predictions where the typical correlation 
coefficient is of the order of 0,4 or 0,5. The application of 
the Guilford and Fruchter correction generally increases this 
to 0,7 or 0,8; even higher correlations have been obtained 
with suitable combinations of predictors and criteria • 
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Although the levels of the correlations in this investigation 
could be enhanced by applying the Guilford and Fruchter 
correction, this las not been done as those counsellors who 
would use the Standard 7 marks for predictive purposes are 
in no way in any position to measure the unreliability of the 
examination, one of the major stumbling blocks tlat face 
those who attempt to predict future examination performances. 
The only criterion used in the prediction study is mathematical 
achievement as distinct from all other achievement. Further, 
the full extent of the correlation las in all probability 
been lowered :-
••• 
... 
••• 
because of the three year gap bet;,een Standard 7 and 
Standard 10. According to Cattell and Butcher (196S) a 
time-lag of this nature can affect the correlation; 
very little is ycnown about the rcliability of either of 
tr12 examinations; 
a final factor tlat is likely to depress the correlation 
is tlat a 'select' group has been involved in the study, 
i.e. only those pupils who continued ,{f th mathematics 
after Standard 7 and virtually all of whom lad passed the 
subject were the subjects of this investigation. 
Ideally, therefore, more than achievement tests should be used 
as an assessment for prediction. As Anastasi (1954) puts it :-
'Like any other t~~e of test, acr~cvement tests 
should be regarded as tools, not goals. Moreover 
it must be remembered that they provide only 
partial information, and need to be supplemented 
by other observations.' 
To be totally realistic, however, one must accept the fact tr.at 
schools are extremely unlikely to use anything but achievement 
tests 011 which to base predictions. In the sample of S93 
pupils tlris can be considered to lave worked reasonably well, 
as only SO pupils (9 Higher Grade and 71 Standard Grade) failed 
mathematics outright in Standard 10; of these SO, 10 had 
already failed in Standard 7. 
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To try to limit the unrcliabili ty of the Standard 1 
examination, it would be advisable for each school to 
either :-
(a) Adjust the marks so that they fit the school's normal 
distribution for Standard 1 mathematics marks over 
the past five years, as is done with the Cape Senior 
Certificate marks. The restricted numbers do however 
severely limit this method and it would only have 
statistical significance in schools where the Standard 
1 numbers are "large', i.e. say more than 100 pupils. 
(b) A more acceptable method l'Iould be to adjust the 
Standard 7 marks to standard scores. With schools 
acquiring computers, this calculation would not be 
onerous and would apply whether the number of Standard 
7 pupils in a school was large or small. 
To what extent, then, has this investigation ans~,ered the 
questions posed in Chapter 2, viz as a result of his 
Standard 1 mark :-
••• 
••• 
••• 
would a pupil be likely to pass or fail mathematics in 
the Cape Senior Ccrtificate? 
what symbol would he obtain? 
should he in fact continue with mathematics after 
Standard 7? 
With regard to the likelihood of passing or f"J.ling, and with 
reference to the frequency tables (Chapter 4) and based on its 
results, one could give a reasonably accurate answer whether 
or not he would pass or fail. 
If, however, cne haB to predict what symbol the pupil would be 
likely to obtain, any answer would have to be tempcred with 
extreme caution. Again, the frequency tables and the fairly 
even spread of marks ma.1ce this caution obvious. Further, 14 
pupils out of the total of 24 who failed mathematics in 
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Standard 7 passed it three years later in the Cape Senior 
Certificate. 
Counselling at the end of Standard 7 is often subjective, and 
the only norm used is the pupil's actual mark. By showing 
the pupil the frequency table, he could see for himself what 
the likely consequences of taking mathematics in the Senior 
Secondary phase would be. This would lead to a more 
objective appraisal of his chances by both counsellor and 
counsellee and could affect the decision whether or not to 
continue with the subject. 
Although the results obtained are only applicable to the 
academic high schools in East London, it would seem that this 
sample would be fairly representative of similar academic 
schools in the Cape Province as a whole. Further studies on 
a larger soale, however, and with more representative 
sampling will be necessary for greater generalization. 
To summarise then, the correlation coefficient is not really 
high enough to make the Standard 7 mark a particularly 
accurate predictor, and as such the y should never be treated 
as more than a rough guide to one of the factors involved. 
Nevertheless, the frequency tables given in Chapter 4 can 
ha're cOI".siderable practical 'falue in counselling, as they do 
give the pupil embarking on the Senior Secondary Phase in 
mathematics some idea what to expect in the Senior Certificate 
ey.amina tion. 
It has also to be accepted that factors such as reliability 
and validity of examinations, late maturation of the pupil, 
perseverance, motivation, teacher competence in teaching 
mathematics, remedial teaching, etc. can all playa part in 
affecting the prediction. Each of these, in their way, could 
form a topic for further study in the prediction of 
mathematical achievement using Standard 7 marks • 
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CHAPTER 6 
FUTURE RESEARCH AND REC OMNEl'.'DATIONS 
1 • FL"TURE RESEARC H 
Prediction and all its inherent problems have been highlighted 
in the previous chapters. I>.'hat then can be done at the 
Standard 7 level to make counselling with respect to choice 
of Bubjects for the Senior Secondary Phase more meaningful, 
particularly with regard to mathematics. 
It can be accepted that very few, if any, schools set 
examinations which test both the cognitive and affective 
domain. Teachers consider the latter too 'vague' and 
difficul t to assess, and yet here is an area where factors 
such as motivation, maturation, perseverance, etc. could be 
explored in far greater detail than they are at present to 
see whether they affect marks in any >lay. 
Teachers should also make far more use of profiles (Chapter 1). 
These could be developed either by the individual schools to 
suit their particular needs or by the Cape Education 
Department, and would be particularly useful in both the 
mid-year and firm examinations, particularly at the Standard 
6 <:!-'1d 7 level >rhen the pupil is faced with a choice of 
subjects. They would also prove invaluable in Standards B 
and 9 when the pupil and parent would benefit from assessment 
on a broader front than purely marks. 
Teachers in general have an aversion to administrative, 
clerical work, so the profile sheet should be designed in such 
a way that it is both eazy to complete and easy to underst<:!-~. 
Research in the design and compilation of such a profile sheet 
is an area "hich could be profitably explored by a future 
researcher. 
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Another area of research in this country could be to see 
whether factors such as mathematical ability, attitude 
towards schooling and socialisation influences have any 
effect on the choice of the subject after Standard 7 and, 
further, to what extent these factors are governed by the' 
difference between the sexes. 
2. HECOMlIENDATIONS 
It is clear then that, in a study of this nature where one 
is. trying to predict what mark a pupil will obtain three ~~ars 
later, far more attention should be given in Standard 7 to all 
aspects of assessment, not only achievement; an overall 
assessment would enable the counsellor to base his advice on 
a broader front than one based only on marks. 
In ~athernatics the commonest forms of tests used in 3chools 
are probably achievement tests and diagnostic tests. Of the 
two, the achievement test is by far the most commonly used, 
periodically as checks on progTess during the year, in end-of-
term examinations and at the end of the year as a final 
indicator whether or not a pupil has passed mathematics. 
Professor B.S. Bloom (1956) in his 'Taxonomy of Educational 
Objectives' organised the objectives in such a way that each 
category is built upon and depends upon its predecessor. 
The objectives of instruction should be stated conCisely, each 
objective should be :-
••• 
••• 
••• 
... 
described in operational terms 
observable 
verifiable 
assessable by a pencil and paper test or by some other 
means 
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others building on his work have tried to simplify the 
classification and in an international evaluation of achieve-
ment study the five categories of objectives adopted were 
(International Study of Achievement in Mathematics (1967), 
edited by Torsten - Vol. 1, Chapter 4) :-
Level 1: A. Knowledge and Information: recall of 
defini tions, notations, concepts. 
Level 2: B. Techniques and Skills: computation, manipulation 
of symbols. 
Level 3: C. Comprehension: capacity to understand problems, 
to translate symbolic forms, to follow and 
extend reasoning. 
Level 4: D. Apnlication of appropriate concepts to unfamiliar 
mathematical situations. 
Level 5: E. Inventiveness: reasoning creatively in 
mathematics. 
Schools emphasise testing situations in the cognitive domain, 
in fact the means of assessing these are usually lind ted 
exclusively to paper-and-pencil quizzes, tests or examinations. 
Several other ways can be used to obtain evidence of achievement 
of this kind of objective, two of which are oral or "ri tten 
reports on research or projects which can be assessed for 
evidence of learning. The focus in "hat follo"s will however 
be on making the best use of the pencil-and-paper approach. 
Hhatever the kind of test used, the pupils must r.ave a set of 
clear directions so tr.at their answers reflect an understanding 
of the content beir~ tested rather t~~ on their skill in 
guessing the nat=e of the task. In any test a major advanta<>;e 
of short ~esponse items is the case and speed of scaring and 
therefore the different kinds of questions of this kind will 
be discussed first. 
True-False Questions. The onlyadvanta<>;e of this type of 
question is that it can be scored quickly. As there are only 
~wo alternatives, guessing often plays an important part. The 
test items test only recall of specific facts and/or contain 
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key -.ords which give pupils a clue tOOlsxd the co=ect responses. 
Pupils soon le=n that wo::-ds such as 'may', 'generally', 
'probably' relate to true statements whilst 'never', 'none', 
'ahlays' indicate false statements about mathematics. 
Hodified True-Ealse Questions. fure a pupil must do more than 
just circle T or F, but good items in this category are not 
easy to construct and pupils show a lack of experience with 
this type of item. Points to bear in mind would be to :-
••• use the same number of true as false statements; 
... make all statements approximately the same length; 
••• avoid negative statements; 
••• avoid the use of specific determiners • 
Fill-in-the-Blank Questions. These virtually allow pupils a 
carte blanche of filling in what they please. It also is 
difficul t to wr"i'~ items of this kind beyond level 2 of the 
cognitive taxonomy. Another serious limitation is the 
difficulty in writir.g unambiguous items. This method is not 
recommended. 
Hultiplc Choice Questions. This kind of question finds 
greatest favour "(:hen constructir.g objective tests and multiple 
choice questions are usually always p:referred to the types of 
questions mentioned previously. 
Well-structure,d multiple choice questions can effectively 
assess many of the lower level outcomes often measured by 
other short response items. Additionally this item-t;ype can 
also measure a variety of objectives at level 3 and above of 
the cognitive domain. Obvious advanta",-es inherent in the use 
of multiple choice questions include the sa~pling ef many 
objectives in a short time, speed and ease of scoring, 
conSiderable reduction of the guessing factor. Also the fact 
that a pupil has been attracted to a particular distractor 
has a diagnostic value. 
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Because items in multiple choice <l.uestions can be pre-tested 
fairly easily, the co=elation between each individual item 
and the total results can be computed, and thus the validity 
and the relia.bility of the test can, to a certain extent, be 
controlled. This control and, if necessary, improvement of 
validity and reliability would go a long way to improving 
any prediction based on marks. 
Hultiple choice tests are still viewed with suspicion by 
many teachers, mainly for two reasons :-
(1) firstly, such <l.uestions cannot test certain things, 
such as the power to reason logically, neatness, 
drawing a.bility, and GO on; 
(11) secondly, they encom-age guessing. This is particularly 
true of true/false <l.uestions where there is a fifty-
fifty chance of getting the ="er right. True/false 
questions are however usually avoided, and when there 
are three or fom- dis tractors in each <l.uestion, guessing 
can be discom-aged by penalising wrong answers (e.g. in 
a test with five choices for each item, each co=ect 
answer is worth 1 mark, each inco=ect answer is worth 
- 1/2 and a candidate scores ° if the question is 
omi tted). 
Although .1llultiple choice items cannot test all skills, various 
authors have shown considerable ingenuity in devising questions 
which test a wide range of mathematical skills. 
It is therefore strongly recommended that a Standard 7 teacher 
draw up his own 'bank' of mathematical <l.uestions, which he can 
pre-test to improve validity and reliability, e.g. if the 
co=elation between an item and the total is sufficiently high -
this usually means r ~ 0,3 - the item is assumed to be 
reasonably valid and retained; if r < 0,3, it is discard.ed • 
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These multiple choice questions could then be included in 
the year-end examination and thus improve its reliability 
and validity. 
Matching Questions. Apart from quick and easy scoring, 
there are not really any other advantages of this type of 
question. If, however, it is used, the columns should be 
of unequal length, the shorter column consisting of five to 
seven items and the longer one a maximum of ten alternatives. 
Long Response (Essay) Q.uestions. Essay type questions are 
needed to test important objectives that are difficult or 
impossible to assess by means of short-response items. They 
also give feedback on the pupils' ability· to function at the 
highest level of the cognitive dorr.a.in. This method is not 
really applicable to testir.g school mathematics. 
Assessment of Affective Objectives. Affective objectives are 
not nearly so easily evaluated, and therefore teachers usually 
avoid assessing these objectives. HOw does one measure such 
qualities as: complyil~, choosing to participate, exhibiting 
stable and consistent attitudes? The ~~o most useful types 
of assessment have proved to be :-
1. Self-evaluation forms where the pupils reflect their 
belief, attitudes and opinions towards mathematics; 
2. Observation instruments. 
It is ccnsidered useful to sample aspects of the same aspect 
by means of several items on an inventory. All pupils have to 
do is circle the numeral representing the extent to which one 
of two polar words represents their attitude. The followip.g 
illustrates an attitude test towards mathematics (Systematic 
Instruction in ~hthematics for the Middle and High School 
Years, Farrell & Farmer, p. 230) :-
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'I TEHK !'!ATHEMATICS IS •••• 
Simple 1 2 3 4 5 Complex 
Easy to learn 1 2 3 4 5 Difficult to learn 
Boring 1 2 3 4 5 Interesting 
Impractical 1 2 3 4 5 Practical 
For everyone 1 2 3 4 5 For scholars only 
About real thir~ 1 2 34 5 About theories 
Valuable to society 1 2 3 4 5 Worthless to sooiety 
~Iorthless to me 1 2 3 4 5 Valuable to me 
Related to biology 1 2 3 4 5 Unrelated to biology 
Related to physics 1 2 3 4 5 Unrelated to physics 
Unrelated to art 1 2 345 Related to art' 
The results can assist the teacher. although research has 
ir~icated that attitudes are not eaGily changed. 
Another type of pupil self-evaluation of attitudes involves 
wri ting open-ended essays such as 'What Mathematics I·leans to He". 
Essay statements can be used in structured small-group 
discussions or expanded on by the teacher. A teacher who has 
specified objectives dealing >lith attitudes on the structure 
of mathematics can use phrases from those objectives as topics. 
topiC sentences or questions. The essay used this way becomes 
a powerful technique for getting feedback and for using that 
feedback in subsequent instruction. TIllS is a good example in 
which the cognitive domain is closely meshed with the affective 
domain. 
The second kind of assessment is observation. Systetr.a.tic 
observation shares with essay technique the ability to focus 
on higher-level affective objectives. Observation also has 
the advant"€;"8 because actual behaviour rather than perceptions 
of likely behaviour can be identified and recorded. 
SystematiC observation is the only valid way of assessing 
psychomotor objectives - the teacher has to observe the pupil 
performing the motor skill. The teacher would have to set up 
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a practical test in such a way that he could observe and 
record behaviour. 
Later "ori ters such as Avital and Shuttleworth have adapted 
I!l.oom's ideas to more specialised areas. In their 
classification of objectives for mathematics teaching they 
identify three distinct levels of mathematical thinking. 
The first and 'lowest' of these is recall (recognition) of 
material exactly as it was taught, e. g . a pupil is required 
to recall the formula for the area of a circle. 
The second level is algorithmic thinking which includes the 
beginnings of generalization. IJere a pupil is expected to 
apply well-defined and familiar procedures, but not 
precisely, to a situation that he has previously met. 
The third level is open search; here ideas and methods are 
rearranged to produce new results or solve ne" problems. 
The essential point here is that the learner is producing 
something "hich he has not seen before and is not merely 
reproducing other people's ideas. 
The first level, recall a.~d recognition, corresponds to 
I!l.oom's first category 'knm<ledge'. The sec ond level, 
algorithmic thinking covers the categories 'comprehension" 
and 'application'. The third level, open search, covers the 
fourth and fifth categories 'analysis' and 'synthesis'. 
These classifications are illustrated by '.vain (1970) as 
follows :-
'A. Knowledge: to simplify a number phrase which 
involves operations of addition, subtraction, 
multiplication and division, none in parentheses :-
(i) First add and subtract in the order in which 
each operation occurs and then multiply and 
divide. 
(ii) First add, then multiply, then subtract, and 
then divide in the order in ,.hieh each 
operation occurs. 
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(iii) First multiply and divide in the order in 
which each occurs and then add and subtract 
in the same order. 
(iv) Perform all operations in the order of 
occurence from left to right. 
(v) Choose whatever order you like to carry out 
the operations and you will always obtain 
the same answer. 
B. Comprehension: Which one of the following is a 
correct simplification of the expression 
8 + 2 x 3 - 8 ~ 2 ? 
(i) 11 
(11) 10 
(iii) 3 
(iv) 
- 3 
(v) 26 
C. Application: the polynomial p2 - P - 6 can be 
factored into (p - 3)(p + 2). If natural numbers 
are substituted in place of p, which one of the 
following statements is true about the set of 
mnnbers obtained? 
(i) Some numbers will be odd. 
(ii) The number zero does not appear. 
(iii) None of the numbers will be prime. 
(iv) All of the numbers will be less than 100. 
(v) None of the above statements is correct. 
D. Analysis: Five points are drawn in the plane so 
that no three of them are on the same straight 
line. In hO~1 many ways can we join these points 
by straight lin2s such that each point is ccnnected 
with exactly three other points? 
(i) 0 
(11) 1 
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Synthesis: investigation of the following table 
of squares reveals an interesting pattern :-
(i) 
(ii) 
n 1 9 2 8 3 1 4 6 5 
n2 1 81 4 64 9 49 16 36 25 
This pattern can be explained by the fact that 
for any natural nUlll ber n .:-
(n _ 1)2 
= n
2 
- 2n + 1 
n2 _ 1 
= (n - 1)(n + 1) 
(iii) 100 n2 = (10 - n)(10 + n) 
(iv) ( 10 n)2 2 - n is divisible by 10 
(v) None of the aboye can serve as an explanation 
As will be clear from a consideration of these 
examples the position of a question among these 
categories will, to some extent, ,depend on the 
students to whom they are directed. Thus, the first 
question is based on the assumption that the 
conventional order of operations in a computation has 
been explicitly taught; conversely, the last question 
assumes that the particular situation:being looked at 
is r£w to the student and not a piece of book work~ 
Even allowing for this, one may feel that there is 
some doubt about the exact categorization of these 
(or other) questior£. Clearly there ia a subjective 
judgment involved here, but in practice a large 
measure of agreement is usually found to occur'. 
This kind of analysis of objectives makes the construction of 
tests a far less haphazard process; >There previously tests 
were scrutinised only to see vrhether they covered the syllabus, 
these questions have been set to test the required levels of 
ability so that in each topic there are questions testing all 
five of Bloom's categories. 
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Therefore, because examinations play such an important role 
in the assessment of a pupil on which the prediction is going 
to be based, teachers should be encouraged to evaluate the 
kind of examination they set very carefully, particularly if 
it is a year-end examination. Questions should not be 
hastily compiled, but rather ohould carefully be thought out 
so that each of Bloom's five categories are, to some extent, 
tested. 
\-iith a profile based not cnly on achievement but on qualities 
such as skills, originality, perseverance and self-
understanding a teacher or counsellor would be in a far stronger 
position to advise and predict what a Standard 7 pupil would be 
likely to achieve in the examination three years later. 
3. p.ECmlHENIlATION TO THOSE COUNlELLIl-G HATHEYATICS PUPILS AT 
TEE :END OF STANIlARll 7 
Having discussed predictions and assessment in some detail, the 
following may be used as a broad guide for those counselling 
mathematics pupils at the end of Standard 7. In a number of 
cases, particularly where the pupil is achie'Til'.e well, this may 
not be necessary, but where there : is doubt "hether or not the 
pupil should continue with luathematics the following 
reconunendations may be of use to the counsellor :-
1. A mathematics profile be drawn up for each pupil. A form 
similar to the one in appendix 3 is probably the most 
appropriate and convenient for counselling. The weight.ed . 
areas, all of which should receive a C or above, should be 
knowledge, understanding and perseverance. 
2. The pupil's year-end mark is the next, and also the most 
important indicator. Any mark over 60% would indicate that 
the pupil will be able to cope with mathematics whatever 
the gTade. 
• ••• /78. 
- 78 -
A mark between 50";6 and 60% would seem to indicate that 
the pupil should consider taking mathematics on the 
Standard rather than the Higher Grade. For those in 
this category who wish to take Higher Grade mathematics 
a careful study should be made of the geometry mark as 
well as the profile and a decision made on the strength 
of these results. (See Page 4) . 
3. Any pupil obtaining below 50";6 should be counselled very 
ccarefully. Reference to frequency tables, total I.Q. 
scores and non-verbal I.Q. scores should also be 
considered before counselling. 
The check-list lDay be tabulated as follows (the reader is 
again reminded that this is only a guide) :-
l".a.thematics Mathematics 
In SG 
1. Profile: Components - A mininrum of A minimum of 
kno'dledge, understanding, a 'B' in each a 'C' in each 
perseverance important of these of these 
(See Appendix 3) categories categories 
2. Std. 7 year-end mark . . 
600/0 + Ye s Yes, but should 
try In 
50";6 - 600/0 Yes, with Yes 
reservations 
40%-50";6 . . . Only in Yes, but only after 
exceptional very careful 
circumsta....'"1CCf:; screening 
33 1/3% "- 40";6 No Only in exceptional 
circumstances 
:!Blow 33 1/3% No No, al though each 
case must be studied 
carefully before 
rejection 
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In no instance can one afford to be dogmatic, it must always 
be remembered that every pupil is an individual and where 
there is the slightest doubt each case should be evaluated 
individually rathor than falling back on broad generalizations. 
Finally, as mathematics occupies a key position in the 
curriculum, pupils who have the ability should be encouraged 
to include it in their choice of subjects. The headmaster, 
teacher-psychologist and the mathematics teacher should, in 
consultation with the pupil and parent, make every effort to 
ensure that those pupils who are capable of continuing with 
mathematics after Standard 7 in fact do so. 
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APPENDIX 1 
S1MIDL-PERCENl'AGE CONVERSION TABLE 
Symbol Percentage }'.ean used for calculation 
purposes 
A 80 + 90 
B" 70 - 79 75 
C 60 - 69 65 
D 50 - 59 55 
E 40 - 49 45 
F 33 1/3 - 39 37 1/2 
FF 30 - 33 1/3 32 
G 25 - 29 27 1/2 
GG 20 - 24 22 1/2 
H ll!llow 20 15 
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APPENDIX 2 
THE ASSESSME1'r OF ~IAT J-E;'.ATICAL ANLITIES 
Osborn (1983) defines the four components as follows :-
Computational Operations (C) 
The ability to manipulate numerical quantities and to perform 
numerical operatiOns, e. g . addition, subtraction, 
multiplication, division, etc. rapidly and with accuracy. 
Pattern Recognition (p) 
The ability to discern pattern and order in geometrical 
shapes and in algebraic configurations. It is recognised 
there is a distinotion bet-,Teen the 'Tisual discernment of, 
e.g . the number of rectangles in a many-paned window, and 
the almost entirely mental perception of pattern and order 
in, e.g . a numerical or algebraic series. 
Logical ReaSOning (L) 
The ability to recognise that certain conditions lead to 
universally accepted conclusions, e.g. Aristotelian syllogism 
(i.e. if A = Band B = C, then A = C) or 'if A, then E', and 
the ability to build further logical structures on accepted 
premises. 
S;ymbolic l'.anipulation (S) 
The ability to handle quantities expressed in symbolic form 
and to manipulate symbolic entities irrespective of the 
substance, if any, of symbolic representation • 
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APPENDIX 3 
PROFILE roRM 
The form would be set out as produced below (l'.a.thematics in 
Secondary Schools, P.G. Scopes, p.153) :-
'These assessments are based on the teachers' 
observations over a period of the pupil's work, 
attitude and ability in class. They give a more 
complete profile than is obtair~d from the usual 
assessment based on performance in terminal 
examinations, though they may be supplemented by 
various tests. It is intended that they should 
be used to find and develop a pupil's strengths 
rather than to emphasise weaknesses. The five-
point scale is applied to the whole of a year group 
in ~lhich there ',lill be apprOximately 5% in the A 
(excellent), 20% in the B (good), 5076 in the C 
(average), 20% in the D (below average) and 5% in 
the E category. The abilities assessed are as 
follows :-
1. Knowledge 
The ability to memorise the facts connected >lith 
the subject, topic or activity. 
2. Understar.<iing 
Ability to apply the facts learnt. Powers of 
deduction. Ability to recognise problems and choose 
appropriate means to solve them. 
3. Skills 
Acquisition of skills applicable to the particular 
activity or subject, e.g. ability to write 
grammatically or spell correctly, to calculate, use 
tools correctly, the techniques of painting or 
drawing as opposed to the creative or imaginative 
side. 
4. Originality 
Powers of creativity and origir~l thought. Initiative • 
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5. Neatness 
How the work is presented. Layout. order, 
arrangement, etc. 
6, Oral 
Ability to take part in discussion and express a 
point of view. 
7. Co-operation 
Ability to accept others, to pool knowledge and 
work co-operatively in groupe. (This also includes 
attitude to authority and readiness to obey or take 
command if required. 
8. Perseverance 
COllscientiousness. Progress over a period. 
Persistence, etc. 
9. Self-Understanding 
Realistic self-understru1din~ and self-acceptance . 
Self-disciplining wren required by needs of others 
or an activity. Self-forgetting, curiOSity arA 
enjoyment. I 
PROFILE FaRH 
Subject ......... .. 
A B C D E 
Knowledge 
Understanding 
Skills 
Originali ty 
Neatness 
Oral 
. Co-operat~on 
Perseverance 
Self-understanding 
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APPENDIX 4 
PUPIL ASSESSI12:Nl' PROFILES 
Fig. 1: Group Assessment 
Profile 
Fig. 2: Pupil Assessment 
Profile 
Pupils Topics tested 
Centre 00/0 Centre O"~ 
Outer Circle 1 OO"~ Outer Circle 1000/0 
x Group Average 
Overson (1980) gives profiles in the form of Polargrams :-
'The assessment of ohildren, particularly in the 
comprehensive school, should be a continuous process; 
monitoring their progress under normal working 
conditions as well as by formal examination. The 
resul ts of a continuous assessment programme should 
be presented in a form suitable for immediate 
interpretation and be readily accessible. Two 
pieces of information are =ually required: a) how 
the pupil perfor::1S "!thin hin group, and b) the position 
and performanoe of the group with respect to <Ather 
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groups in the same year following the same 
course. By the use of simple Polar grams , all 
the information relating to a) and b) above can 
be displayed for immediate analysis without 
reference to rows and columns of figures. Using 
the Po1argram it is possible to produce group 
assessment profiles (GAP's) (see fig. 1) and 
pupil assessment profiles (PAP's) (fig. 2) ~lhich 
are independent of methods of groupir.g such as 
sets or mixed ability. 
}lode A 
The procedure for mode A operation is as follows: 
after marking each test, the teacher is able to 
construct a group profile (fig. 1). At the same 
time he inserts the individual pupils' marks in 
the relevant space on their PAP sheets - a little 
more time consuming than the marking columns but 
well worth the effort. Figure 2 shows a completed 
PAP. The average mark shown here is the group 
average so that the pupil's mark can be seen in some 
perspective. The average mark for the whole year 
group may be used if desired. An important feature 
of the PAP is that general trends in performance can 
be identified at an early stage and remedial action 
taleen if necessary. It can be seen frcm fig. 2 that 
this pupil made a good start to the course; for 
some reason flagged behind in the spring term, then 
made a revival towards the end of the year. Some 
questions may be asked about the spring term work. 
Is there something COI!'.!I!on to all topics on this part 
of the syllabus which the child could not grasp? Did 
his performance fall short in other subjects during 
this period? (If other departments used PAP's, this 
information would be readily available, particularly 
if stored on magnetic tape rather than in 
departmental files!) 
PAP's ShO~ling both coursework and examination 
performance (which do not necessarily correlate) may 
be used as a guide in setting groups and as a basis 
for discussion if set adjustments have to be made. 
As the child moves through the school the previous 
year's PAP would join the current file; in this way 
the child's academic history would be available to new 
teachers and an accurate assessment of a child's 
progress could be madc from year to year by observing 
any expansion or contraction of the profile. Such 
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information, most valuable in mixed ability 
groupings, is often lost in disoarded mark books. 
The problems associated with the transfer of a 
pupil to a new school might be relieved if a 
'case history' of the pupil were available in PAP 
form. I would further suggest that a newly 
appointed teacher (or student teacher) would be ne fi t 
greatly from a complete set of PAP's of his/her 
tutor group and subject groups. 
Group assessment profiles are a valuable aid to 
c=iculum manae-ement in that :-
i) they give a perspective view of all teaching 
groups; 
ii) the spread of ability within each group is 
immediately apparent; 
iii) the effects of cu..-riculum modifications can 
be mOnitored; 
iV) the effects of any chan<,'''e of methcd of teaching 
can be mor~tored; 
v) they can be us8d for dia",-nostic purposes.' 
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APPENDIX 5 
INrERPRETATION OF A CORIlELATION COEFFICIENT 
Rochford (1983) makes the folloving comments with regard to 
the interpretation of a correlation coefficient 1-
'1. Assuming that a very low correlation coefficient 
is not statistically significant, e.g. r _ 0.06. 
In fact, if a correlation of 0,06 is obtained 
between two variables with a population of 1 000 
or more, this is, indeed, statistically 
Significant at tbe 5% level, i.e. a correlation 
as good as this could be obtained by chance only 
once in 20 times, if tho expected correlation 
were zero. 
The follO'.;ing table gives the minimum values for 
r required for statistical significance at the 
5% level of probability for different Sized 
groups : 
N Minimum value for r for statistical 
significance 
5 0,88 
10 0,63 
25 0,40 
100 0,20 
1 000 0,06 
2. Assuming that a statistically significant correlation 
is also educationally significant. 
TI'lis is not necessarily so. For example, if, 
for an adult population of 1 000 people, the 
correlation between IQ and height were found to 
be 0,06, this would be statistically Significant, 
but height would hardly be used as a basis 011 which 
to stream the 1 000 adults into graded classes for 
learning! A statistically significant result is 
not necessarily the best one to use for practical 
decision-making in education. 
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that the correlation coefficient u 
or wr~ch u read about in a research 
re art can be taken at face value, e.g. how 
stable is a reported correlation coefficient of 
r = 0,60? 
If r = 0,60 is found for only 10 cases the, if 
the experient Were repeated with the same 10 
cases, but at a slightly different time, the 
new value for r could well be as low as 0,41 or 
as high as 0,74! Infact, 19 times out of 20 
it could be as low as -0,05 or as high as 0,89 (!) 
i.e. negative or excellent! Merely reporting 
"r = 0,60" without indicating the stability of 
this figure can be misleading and dishonest. 
4. Assuming that the data used for calculating the 
product moment correlation coefficient was 
normally distributed and arranged on at least 
an equal interval scale. 
This might have been arranged in the planning 
stage of -the research before the actual 
coefficient calculation was made. In practice, 
however, this rarely happens amone,""St research 
workers. 
5. Failing to realize that a correlation coefficient 
of say, r - 0,60 call be either high or lO~l, 
denendir.;; on the circumstances under which it 
was calculated. 
(a) r = 0,60 is high if it is the correlation between 
the IQ test results of pupils obtained in 
January correlated with the pupils' school 
marks in Novem'ber. 
r = 0,60 is low if it is the correlation between 
two forms of a.~ I Q test issued to a given class 
of pupils on the same day. 
(b) r = 0,65 obtain~d ",i th a na.."Xow range of talent 
in a class is fully as good as r = 0,90 
obtained >lith a group with twice the spread 
of scores of the first class! A correlation 
ccefficient can be artifically boosted by 
deliborately including extreme cases in the 
spread of talent in a group. Some unscrupulous 
"reseaL'chers" have been kno,Tn to do this • 
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6. Assuming that a coefficient obtained with one 
population group will remain the same with 
other groupe. 
Such an assumption is rarely justified, particularly 
in a country such as South Africa 'dth its 
diversity of cultures, religions, economic 
levels, etc. 
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